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1.IlnanupyemMble pe3y/ibTaThl 0CBOEHUs YueOHOTro npeamera «EcrecTBo3HaHue»

Jluunocmuvimu pe3yniomamamu 06y4eHus ecmecmeo3HAHUIO AGNAIMCA!
8 YEHHOCMHO-OPUEHMAYUOHHOU c@hepe — BOCIUTAHWE YYyBCTBA TOPAOCTH 32 POCCHUCKHE
€CTECTBEHHbIC HAYKU;
6 mpyoosoll cghepe — TOTOBHOCTb K OCO3HAHHOMY BbIOOpY HajbHeimield oOpa3zoBaTeNbHON U
npodeccuoHaNbHON TPaeKTOPUH;
B NO3HABAMENbHOU (KOCHUMUBHOU, UHMELIeKMYAlbHOl) chepe — yMEHUE YIPAaBIATh CBOEH
[I03HABATEJILHOM J1€ATENbHOCTBIO.
Memanpeomemnvimu  pe3yrbmamamu.  OCE0€HUS NPOSPAMMbL N0  eCMeCcmEO3HAHUIO
ABNAIOMCAL:
— OBJIaJICHUE YMEHUSIMHU W HABBIKAMHM pa3JIMYHBIX BHJIOB I103HABATEIIBHOW JEATEIbHOCTH,
NPUMCHCHHUS  OCHOBHBIX  METOJOB  TO3HAHHS  (CHCTEMHO-HH()DOPMAIMOHHBIM  aHAIU3,
MOJIEJIMPOBAHUE) JUISl U3YUEHUSI PA3JIMUYHbBIX CTOPOH OKPY’KAIOILIET0 €CTECTBEHHOTO MUPA;
— OBJIAJICHUE OCHOBHBIMH HWHTEJUICKTYaJIbHBIMH ONepanusMu: (OpMyIHpPOBAHUE THIOTE3,
aHaIW3 ¥ CHHTE3, CpaBHEHHE, O0000IIeHHe, CUCTeMaTHU3allys, BBIABICHUE MPUYUHHO-
CJIEJICTBEHHBIX CBSI3€1, IOUCK aHAJIOTOB;
— (opmupoBaHNEe YMEHHI FeHEepHUPOBATh UIEH U ONPEAEIATh CPEACTBA, HEOOXOIUMBIE JJIs UX
peanu3anuy;
— ¢opMupoBaHHE YMEHHH OMpenessITh IeNd W 3aJadyd JeATeIbHOCTH, a TaKXe BBIOMpPATH
CpeICTBa pealu3allii ATUX IeJIeM W TPUMEHSATh Ha TMpakTHKe; (opMUpOBaHUE YMEHUMH
WCIIOJIH30BaTh PA3JIMYHbIE WCTOYHHUKHU JIJIsi TOJMYYEHHS] €CTeCTBEHHO-HAy4YHOUW HHGOpMAIUU U
MMOHUMAaHUS
3aBUCHUMOCTH OT COJIep>KaHusl U GOpMBI MpeicTaBIeHHON HH(GOpMAIIUU U LIeJIel aapecara.
IIpeomemmnuvimu pesynomamamu u3y4eHus: eCmecmeosHaHus:

Buvinycknuxk na 6a3060m ypoene Hayuumcs:

- JIEMOHCTPUPOBaTh Ha NpPUMEpPax pOJIb €CTECTBO3HAHMS B PA3BUTHUU YEJIOBEYECKOU

OUBHUIIN3allUHU,

- BBLICJIATH HepCOHaJ'H)HI)II\/'I BKJIaJ BCJIMKHX YUCHBIX B COBPEMCHHOC COCTOSIHHE C€CTCCTBCHHBIX

HayK;

- TpaMOTHO HNPUMCHATL CCTCCTBCHHO-HAYUYHYIO TCPMHUHOJIOTHIO IIpHU OIHMCAaHHUU SIBIICHHUI

OKPYZKaromero Mmupa,

- 000CHOBAaHHO MPUMEHATH MPUOOPHI AT U3MEPEHUS U HAOIIOICHHS, UCIIOb3Ys ONUCAHHUE WU

NPEUIOKEHHBIN alrOPUTM 3KCIIEPHUMEHTa C LENbI0 TOJTY4YeHHUsl 3HaHUH 00 0OBbeKTe M3YydeHUS;



- BBIABJISITH XapaKTep SIBICHUUW B OKpyXKalouled cpele, MOHUMAaThb CMBICT HaOIIOdaeMbIX

mponeccoB, OCHOBBIBAACH HA €CTCCTBCHHO-HAYYHOM 3HAHHU,

- HUCIOJIB30BaTh JIA OIMCAaHUA XapaKTCpa MPOTCKAHUA ITPOLECCOB (I)I/I?;I/I‘-IeCKI/IC BCIIMYHUHBI U

ACMOHCTPUPOBATH B3aUMOCBA3b MCIKAY HUMMU,

- OCYWCCTBIIAATH MOACIUPOBAHUC HNPOTCKAHUA Ha6JIIOI[aeMbIX mponeccoB € YUCTOM I'pPaHUI]

IMPUMEHUMOCTH HUCIIOJIB3YEMBIX Moz[eneﬁ;

- KPUTHYECKH OIIEHWBATh, MHTEPIPETHPOBATH M 0OCYXIaTh MH(OPMAIIHIO, COACPKALIYIOCS B
coobmenusax CMMU, pecypcax IHTepHeTa, HayyHO-NOMYJSPHBIX CTaTbsIX C TOYKU 3pPEHUS
€CTECTBECHHO-HAYYHON KOPPEKTHOCTH; JA€JaThb BBIBOJBl HAa OCHOBE JIMTEPATypHBIX IaHHBIX;
- I[pPUHUMATh APryMEHTHUPOBAaHHBIE pEIIECHHUS B OTHOUIEHMM IPUMEHEHUS pPa3HOOOPa3HBIX

TEXHOJIOTHI B MPOPECCHOHATBHOMN JICATEILHOCTH U B OBITY;

- H3BJICKAaTb M3 OIIMCaHHUA MalllvH, HpI/I60pOB N TEXHHUYCCKUX YCTPOﬁCTB HCO6XOI[I/IMBIG

XAPAKTCPUCTHUKH I KOPPEKTHOI'O UX UCIIOJIb30BAHUA;

- OOBSICHATH IPUHLIUIIBL, I0J0XKEHHBIE B OCHOBY pa0b0OThl IpHOOPOB; -
OpraHU30BbIBATH CBOIO JEATEIBHOCTh C Y4ETOM IIPUHLUIIOB YCTOWYMBOI'O Pa3BUTUS CHCTEMBbI
«IIpUPOJIa—00IIeCTBO—YENIOBEK» (OCHOBBIBAACh Ha 3HAHMSIX O I[Ipoleccax IepeHoca u
TpaHcopMali BEIIECTB M HHEPruil B SKOCHUCTEME, pPa3BUTUM M (PYHKIHMOHUPOBAHUU
O6uocepsl; 0 CTPYKType MONYJISUUU W BHUJA, aJalTalUsX OpPraHu3MOB K cpele oOuTaHus,
CBOMCTBaX 3KOJOIMYECKHX (DaKTOPOB,pYKOBOJICTBYACh INPHHLUIAMH pPecypcocOepekeHust
0e30IacHOro  MPHUMEHEHMs  MaTepuajoB M TEXHOJOTWH; COXpaHsis  OHOJOrMYEecKoe

pazHooOpasue);

- 000CHOBBIBAThH MPAKTHYECKOE UCTIOIH30BAHNE BEIIECTB M MX PEAKIIHA B MPOMBIIIUIEHHOCTH U B
OBITY; OOBSICHATH POJIb OMpPENEICHHBIX KIACCOB BEUIECTB B 3arpsi3HEHUU OKPY)KAIOIIEH Cpesibl;
- IeHCTBOBATh B paMKax MpaBHJl TEXHUKU O€30MaCHOCTH U B COOTBETCTBUU C MHCTPYKIHSIMHU 110
OPUMEHEHHIO JIEKApCTB, CPEJICTB OBITOBOM XUMMH, OBITOBBIX DIEKTPUYECKUX MpPHUOOPOB,
CIIO)KHBIX MEXaHHW3MOB, TOHHUMAas E€CTECTBEHHO-HAYYHBIE OCHOBBI CO3/IaHUS TIPEANMCAHHIA;
- (hopmupoBaTh COOCTBEHHYIO CTPAaTETHUIO 370pOBbeCcOEperarIiero (PaBHOBECHOTO) TTUTAHUS C
y4eToM OMOJIOTHUECKOW 11e71eCO00Pa3HOCTH, POJM BEIIECTB B MUTAHUU U SKU3HEAEATEIbHOCTU

JKHUBBIX OPTaHHU3MOB;

- OOBICHATL MEXAHW3M BIHIHUS Ha JKUBBIE OpraHu3Mbl J3JICKTPOMATHUTHBIX BOJIH H
PaaAuOaKTUBHOI'O HU3JTYUYCHHA, a TaKKC I[GI\/JICTBI/ISI AJIKOT'0JId, HHUKOTHHA, HApPKOTUYCCKUX,

MYTar€¢HHBIX, TEPATOICHHBIX BCIICCTB Ha 3J0POBHC OpraHM3Ma M 3apOAbINICBOC PA3BUTHUC,



- BBI6I/IpaTI) CTpaTeruro IMOBCACHUS B OBITOBBIX U ‘IPGSBBI‘IafIHI)IX CUTyallMiaX, OCHOBBIBAsCh Ha
INOHUMAaHWU BJIMAHUA Ha OpPraHHU3M 4YCJIOBCKA (1)I/I3I/I‘-IGCKI/IX, XAMUYCCKUX M OHMOJIOTMYECKHX

(baxTopoB;

- OCO3HAHHO JICHCTBOBATh B CUTYAI[MH BHIOOpA MPOAYKTA WM YCIYTH, IPUMEHSS €CTECTBEHHO-

HAay4YHBIC KOMIICTCHIHNH.
Bbll’lyCKHuK Ha 6a3060M YPOBHE nNoy4um 603MONCHOCMb HAYHYUNbCA.

- BBINOJHATH CAMOCTOSITENIBHBIE HKCIEPUMEHTBI, PACKPBIBAIOIIME IOHMMAHHUE OCHOBHBIX
€CTECTBEHHO-HAYYHBIX IOHATHUM M 3aKOHOB, coOJIOAas TIpaBuia Oe30macHOM paboThI;
IPEACTaBIIATh MOJTYYEHHBIE pe3yJbTaThl B TAOJMYHOM, rpaduyeckoil WM TEKCTOBOW (opme;
Jienath BBIBO/IbI Ha OCHOBE MOJIy4E€HHBIX u JUTEPATYPHBIX JTAHHBIX;
- OCYHIECTBISITh CAMOCTOSITENIbHBIA Y4EOHBI TPOEKT WJIM HCCIeAOBaHHE B 001acTH
€CTECTBO3HAHUS, BKIIIOYAIOIIMNA OIpeesIeHUe TeMbl, IOCTAHOBKY LIEJIM W 337ay, BbIIBHKEHUE
TUIIOTE3bl U MYyTEH ee SKCIepUMEHTAIbHON NPOBEPKU, IPOBEIECHUE 3KCIIEPUMEHTA, aHAIU3 €ro
PE3yIABTATOB C YUYETOM IOTPEITHOCTH U3MEPEHHUs, (HOPMYyTUPOBAHHUE BHIBOJIOB U MPEJICTABICHHE
FOTOBOTO MH(}OPMaLHOHHOTO IPOJYKTA;
- 00CyX/aTh CYILECTBYIOLIHE JIOKAJIbHbIE M PpErHOHAJbHBIE MPOOJEMbI (IKOJOTHYECKUE,
JHEPreTUYECKHUE, CBIPBEBBIC u T.J1.);
- 000CHOBBIBaTh B JIUCKYCCHM BO3MOXKHbBIE ITYTH HUX PEIICHMS, OCHOBBIBAsICh HAa €CTECTBEHHO-
HaYYHBIX 3HAHUSX;
- HaXOJMTh B3aMMOCBSI3U MEXIY CTPYKTYpOH U (yHKLMEH, IPUYUHON U CIECTBUEM, T€OpUE U
dakTamMM NpU aHaIU3e MPOOJIEMHBIX CUTyallMd U OOOCHOBAaHMHU MPUHUMAEMBIX pEIIEHUH Ha
OCHOBE €CTECTBEHHO-HAYYHBIX 3HAHMil; IOKa3bIBaTh B3aHUMOCBA3b MEXKIy 00JACTIMU

C€CTCCTBCHHBIX HAYK.



2.Conep:xkanne yueoHoro npeamera «EcrecTBo3HaHHe».
10 knacc.

l. BBenenue (4 4)
Beenenune B ecrectBo3Hanue. Ilpupoma-cpeqa oOuTaHWUS W MCTOYHUK JKH3HH YEJIOBEKA.
B3aumooTHOIIEHNS YenToBeKa U MPUPOABI, UX JuanekTuka. [Ipupoma — UCTOYHUK TBOPUECKOIO
BJIOXHOBEHMS JEATENIEH HCKYCCTBA.
EcrecTBO3HaHWE — eAMHCTBO HAaykK O mnpupoae. Marepus u (GoOpMbI €€ CyIIeCTBOBaHUS.
Huanextuka ectecTBo3HaHMSA. OCHOBHBIE ATaIlbl €ro pa3BuTHs. [IoHATHE O €CTeCTBO3HAHUH, KaK
CHUCTEME HAayYHbIX 3HAaHUU O MPUPOJIE.
Jemoncmpayuu. BuneodparmeHTsl (MO CEIBCKOXO3SIMCTBEHHBIX YrOAWM, Kapbephl IS
IOOBIUM YIS U PYAbl, METAIUTyprudecKue KOMOUHATHI, Ta30- U HedTenpoBoabl, protunuu, ['IC,
TOLl u ADC, mocneacTBUs 3€MJIETPSICEHUMH W IyHaMH, HMCUE3HYBIIME BHUJIbl PACTCHUN U
JKUBOTHBIX ); PEPOIYKIIMUA KApPTUH BEIIUKUX XYI0KHUKOB C MEHW3aKaMH U JIPYTUMU OObEKTaMU
npupozas! (Ilumkuna, JleBurana, AiiBazoBckoro, FOona u ap.); My3bIKaJdbHBIE (pParMeHTHI,
MOCBSIIEHHBIE ABJICHUAM Npupo bl (YaiikoBekuii, Cen-Canc, beTxoBen u p.).
[TopTpeTbl y4eHBIX-E€CTECTBOMCIBITATENEH, BUICOPPArMEHThl [0 UCTOPUM BO3HUKHOBEHUS U
pa3ButHs PU3UKH, XUMUU U OUOJIOTHN

Il. EcrecTBo3HaHUe U MeTOAbI O3HAHUS MHUPa (16 4)

B3zaumoceasv mescoy naykoii u mexnonocuamu

Hcmopusa uzyuenus npupoowl. [Ipozpecc 6 ecmecmeeHHbIX HAYKAX U €20 6KIAO 8 pa3sumue
yusunuzayuu. Memoovl Hayuno20 NO3ZHAHUA U UX CcOCmaeialowue: HabaOeHue, umepetue,
9KCNEepUMEHMm, MOoOenuposanue, 2unomesda, 6vigoo, nocmpoerue meopuu. DOOPMbI MO3HAHUS:
HAayyHOE€ M HeHayyHoe. J[Ba YypOBHS HAy4yHOrO IO3HAHUS: SMIIMPUYECKUN (UyBCTBEHHBIH,
OMBITHBIM) M TeopeTHuYecKHil (panuoHaIbHBIN). MonenupoBaHue Ha TEOPETHYECKOM YPOBHE
NO3HAHUS W THUMBI Mojenedl (uaeanpHasi, aHAJIOrMsi, MaTeMaThdeckas). Poib MbICIeHHOTrO
DKCIIEPUMEHTA U MAaTEMaTUYECKOr0 MOJECIMPOBAHUS B CTAHOBIICHUU U PA3BUTUM €CTECTBEHHBIX

HayK. CDyH()ameHmanbele NOHAMUA ecmecneO3HAHUA.

A3vik ecmecmeo3nanusn. buonocus. buomorndeckas cucTeMaTHKa U €€ BaXKHEHINHE TaKCOHBI.
bunomunanbHast HomeHknatypa. [lorstue Buga. CucremMaruka KXUBOTHBIX. [IoHSATHE TIOPOABI.
Cucrematuka pacrenuid. [lonartue copra. buosnorumdeckas HOMEHKJIAaTypa — OCHOBa
npoecCHOHANBHOM  NeATeNbHOCTH. Xumus. TpuBuanbHble Ha3BaHusd. PanuoHanbHas
HOMEHKJIaTypa. MexayHapoaHas Homenkinatypa UIOITAK.

XUMHUYECKUE AJIEMEHTHI U TPOUCXOXKACHHE WX HazBaHui . Kmaccudukamuss HeopraHWYeCKHX

BCIICCTB (OKCI/I,Z[BI, KHCJIOTBI, OCHOBAaHU, CO.HI/I) U TPUHIOUAIIBI 06pa30BaHI/I}I UX Ha3BaHUM.



Quzuxa. EpuHunel usmepeHus ¢GU3MYECKUX BenwMuuH Ha Pycn.  EnuHunmel w3MmepeHus
¢u3nUecKux BEIMYMH B HEKOTOPHIX JAPYIHX CTpaHax. MexkIyHapoAHas CHCTEMa €IWHUI
u3Mepenus: pusnueckux BenuduH — CU. OcHOBHBIE W TPOU3BOJAHBIC €IUHUIIBI W3MEPEHHUS
¢busnueckux BenuunH CU.

Ecmecmeennonayunvie nonamus, 3aKOHbl U meopuu. BECTeCTBEHHOHAYYHBIE IOHSTUS.
KonkperHsle 1 aOCTpaKkTHbIE €CTECTBEHHOHAYYHBIE TOHSATHS.  3aKOHBI E€CTECTBO3HAHMA.
EcrectBenHoHayunbie Teopuu. OmnmcaTenbHbIE TEOPUHM H  OOBSCHUTENBHBIE TEOPHH.
[Iporuo3upyronias poiab €CTECTBEHHOHAYUHBIX TEOPHUH.

Ecmecmeennonayunas Kapmuna mupa. Kaptunel Mwupa: penuruossas, ObITOBas,
XylnoxKecTBeHHasdA. Ecmemceennonayunas xapmuna mupa (EHKM). DBomouus EHKM u ee
JTalbl: ApUCTOTENIEBCKUI, HBIOTOHOBCKH, SUHIITEMHOBCKas peBotonus. [IpruHIMNbI Ho3HaHUS
B €CTECTBO3HAHUU: COOTBETCTBUS, IOMOJIHUTEIBHOCTH, TPUUUHHOCTH, CAMMETPHH.

Mupel, 6 komopbix mol Hcueem. Ilpumepvl cucmemamusayuu u HA2AA0HO20 NPeOCMABLeHUs]
HAYYHO20 3HAHUSA. NPOCMPAHCMEEHHO-8PEMEHHbIE XAPAKMEPUCTIUKU (HAHOMUD U MUKPOMUD,
maxkpomup, mezamup). I'paHUIlBI MUPOB U YCIOBHOCTb 3TUX TpaHUll. Poib Hayunvix
docmudiceHUll 8 CO30aHUU HOBbIX mexHono2utl. Jeontoyus mexuonozuil. ITpudopsl 1 n3yueHus
MHpPOB, MX 3BOJIOLUS OT CBETOBOrO MHUKpockomna P.I'yka 10 CKaHMpYIOLIEro TYHHEIbHOTO
mukpockorna (CTM) u atomHo-cunioBoro mukpockorna (ACM). MoekynsapHoe pacro3HaBaHue U
€ro poJib B IPUPOJE U KU3HU ueroBeka. KoMmbrorepsl Oyayiero.

Hemoncmpayuu. Iloptpersl ydenbix- ectectBoucnbitareneii (I'.T'anmnes, [[.Menneneesa,
I'Mennens, H. bekeroBa, M. ®apanes), pa3nuuHble MaTepualibHble (U3NYECKUE
(anexTpodopHas MaliMHAa — MOJEIb MOJHUU, KPUCTAINIMYECKUE PEIIETKH Pa3IMYHbIX THUIIOB),
Ounonoruueckue (MyJs KU IBETOB, OPraHOB Tejla YeJoBeKa), reorpaduueckue (rmolyc, kapra,
TNy pHil),

XUMHUYECKHE (IIapOCTEP’KHEBBIE U OOBEMHBIE MOJICNIM MOJIEKYI pa3IMuHBIX BelecTB). Craii bl
¢ MojziensiMH cTpoeHus aToma TomcoHa u Pezepdopna.

OTHOCHUTEIBHOCTh MOHATHS MYCTOTHI. Pa3znuuHble puznyeckue, XUMUYECKUE U OHOJIOTHYECKHE
mognenu. Iloptperst Apucrorens, K.JIunues, Y. JlapBuHa; BuaeopparMeHTHl C TaKCOHAMH B
00TaHMKE U 300JI0TMM U NMPUMEPbI CUCTEMATUKU OTJENBHBIX PACTEHUH M KUBOTHBIX. Tabmuia,
cnaiin wim Buaeodparment «Homenknarypa MIOITAKY; TaGmuiel win cnaiiipl ¢ aHUMAaIAsIMU
no oOummMM MpUHIMIAM oOOpa30oBaHHUs Ha3BaHMM BaXXHEMIIMX KIJIACCOB HEOPraHHMYECKUX
COEMHEHUH — OKCUJIOB, KUCIIOT, OCHOBAHUS, COJIEH, - M UX KJIaccu(uKaluu.

[Toptpersr Oma, Kynona, HeroToHna, DiiHIITEliHA U JIp.; TaOJIHMIIBI OCHOBHBIX M IMPOU3BOIHBIX
equann, CU; nuHamuyeckue BHIEO(PParMEHTHl, HWUIIOCTPUPYIOIIUME BaKHEHUIINE TMOHATHUS

(Gbu3MKN TPUMEHUTENBHO K TEeME ypoKa; ciaij win BugeodparmeHT «CTapopyccKue eIUHUIIBI



U3MEpPEHUS]  HEKOTOpPhIX  (PU3WYECKUX  BeIMUMH».  Tabmuubl W BHUJIEOPpParMeHTHI,
WJUTIOCTPUPYIOLIUE BaKHEHIINE MOHATHUS, 3aKOHBI U TEOPUH €CTECTBEHHOHAYYHBIX JTUCUUILINH
10 KypCy OCHOBHOM IIKOJBI. BujeodparMeHThI U CIIali bl 110 SBOTIOIIUH MHUKPOCKOTIOB.
Jlabopamopnvie onvimelr. 1. TlocTpoeHHEe pPaBHOCTOPOHHHMX TPEYrOJIbHUKOB K3 CIMYEK Ha
IJIOCKOCTH M B IpocTpaHcTBe. 2. MiumocTpauuss mpuHIUMOa cooTBeTCTBUs. 3. MoaenupoBaHue
npuHIKa paboThl CKAHUPYIOMIETO MHUKpockoma. 4. Jloka3arenbCTBO OEIKOBOW MPUPOIBI
(bepMeHTOB.

Ipaxmuueckas paboma Nel. IMnupuueckoe MO3HaHUE B U3YUYEHUU €CTECTBO3HAHUA.
Ilpakmuueckass paboma Ne2. TlocTpoeHHE MPOCTPAHCTBEHHBIX MOJEIEH HEOPTaHMYECKUX H
OpTraHWYECKUX COCJMHEHHI B COTMOCTABICHUU C UX CBOMCTBAMU.

Ipaxmuueckas paboma Ne3. HabmoaeHue 3a ropsmieii cBeuoit

Ilpaxmuueckas paboma Ne4. HaOmoneHue 3a HM3MEHEHHEM TEMIIEpAaTypbl JibJa H €ro

COCTOSAHUEM IIPH HAI'PCBAHWUHU

I11.Meramup. OcBoeHHe KOCMOCA U €r0 POJib B )KM3HU YesioBeyecTBa (9 4)

XpOHOJIOTHSI ACTPOHOMHUYECKHUX MPEACTABICHUN U OTKPBITHI: T€OIICHTPUUYECKasi CUCTEMa MUPA;
AHTPONOLIEHTPHYECKas CUCTEMa MHpA; TeNUOIeHTpHUIecKasl cucreMa Mupa. AcTpoHombl 16-19
B.B. M UX BKJIaJl B pa3BUTHE NPEACTABICHUN 0 BeenenHou. Beenennasn: meopus 603HUKHOBEHUA,
CMpyKmypa, cocmas, 260ayus. ACmpoHOMuUsi KAK HAYYHLIL  (QYHOAMEHm  0CB80€eHUs
Kocmuyeckoeo npocmpancmea. Kocmonorus. Bknag OTE€YECTBEHHOM HAYKM B MHPOBYIO
KOCMOJIOTHI0.  Pakemonocumenu, uckyccmeenHvle CHYMHUKU, OpOUMANbHble CMAaHYUU,
naanemoxoowl. OpOutanbHass acTtpoHoMuueckas oOcepBatopust (OAO). ZHcnoavsosanue
CNYMHUKOBbIX cucmem 8 c@epe unpopmayuonuvlx mexnoaocut. Cospemennvie HAYYHO-
uccnedosamenbCKue npocpammol O U3VUEHUIO KOCMOca U ux 3navenue. [Ipodnemvl, ceazannvlie ¢

oceoeHuem Kocmoca, u nymu ux peuwienus. Meoxxcoynapoonoe compyonuuecmso.

1V.O0600uku 3eman: aurochepa, ruapocdepa, armocdepa (12 1)

Cmpoenue 3emau. Jlumocgepa. Buytpennee ctpoeHue 3eMiM U €€ XMMUYECKHI COCTaB.
Crpoenue u coctaB nutocheprsl. Munepaisl U ropusie nopoasl. Pyast. JlutochepHbie mauThl.
3emnetpsacenus. [llkana Puxrepa. IHTeHCMBHOCTH 3emiieTpsiceHuid. [lynamu.

T'uopocghepa. Oxeanvt u mopsa. CoctaB runpochepsl. MupoBoii okean. Mops. Herunnunsie
Mopsi:  CapraccoBo, Kacnmiickoe m Apanbckoe. Tema MoOpsi B NPOU3BEICHHUSX MHPOBOM

XYyJ0’KECTBEHHOU KYJIbTYPBHI.



Boowt okeanog u mopeii. XuMHUECKUA COCTaB MOPCKOM M okeaHn4yecKoul Bosl. [Ipomuiie. Jlen
B OkeaHe. ['pennanaus. Autapkrujga. JIBuwkeHue Box Muposoro okeana. IIpuinuBbl U OTJIMBBL.
Mopckue Tedenus. Tunsl kiuMara.

Boowvl cywmu. Bopwl cymu u ux knaccudukanus. Pogauku. ['elizepbl. MuHepaibHbIC BOJIBI M UX
KJaccuukarms. [Ipobnema mpecHoit Bombl. O3epo baiikan. KapcToBwie sBieHHS U
o0pa3oBaHHE CTAJIAKTUTOB U CTAJarMUTOB. AHOMAaJIbHBIE CBOMCTBA BOJbl M UX 3HAUECHHUE B
IpUPOJIE.

Ammocgepa. Ilozooa. Atmochepa u ee cocraB. BeprukambHOoe cTpoeHHE aTMoc]epsr:
Tponocepa, crparochepa, mezochepa, Tepmochepa, sk3ochepa. CoctaB Bozmyxa. O30HOBBIC
OeIpel U TapHUKOBBIM 3¢ ¢ekr. Iloroma u kmumar. Ammocghepnoe Oaenenue. Bemep.
Atmocdeprnoe naBienue. KeccoHHas u BbICOTHast Oone3HH. LIMKIOHBI W AHTHIMKIIOHBI.
AtmocdepHubie GpoHTHL. BeTpa 1 uX BUABI: IIIKBaJI, CMEPY, aHTUIIaccaT, accat, opus, GpeH, 6opa,
CUPOKKO, MyCCOHBI, Talil(yHBI, yparanbl, CMEp4H, TOPHAJO.

[Ixana Bogopra.

Bnasicnocms 6030yxa. Bnaxunocts Bo3nyxa. [lcuxpomerp u ['urpomerp. Touka pocsl. O6unaka,
ux (popmsl u pazmepsl. Tyman. Ocanku u ux tumnsl. Pagyra.

Hemoncmpayuu.  O0pasiupl pya, MUHEPAJIOB U TOPHBIX MOPOJ, Gpu3nveckasi KapTa ModylIapui,
aTJIachl.

Kaptel: Mopckux Teuenuit, pusnueckue kaptol Mupa u Poccuiickoit denepanun.
Buneodparmentsl u otorpadguu 1no TeMe ypoka: CTpoOeHHE 3eMIIM, 3eMIIETPSICEHUs, IIyHaMH,
pas3In4yHble OKEaHbl U MOps, ailcOepru, MOpcKHe TeueHHsl, POJAHUKH, reifepsl, o3epo baiikain,
KapCTOBbIE SBJIEHUS (CTaJakTUThl M CTaJarMHUTBl), aTMochepa M €€ COCTaB, LUKIOHBI U
AQHTHUIMKIIOHBI, BUJIbI BETPOB, TYMaH, pajyra, OCaJIki pa3In4yHbIX TUIIOB. Penpoaykuum KapTuH -
. AtiBazosckuil «/lesareiil Ban», . Jlesutan «beper CpenuzemHoro mops», M. [nmkun «Ha
6epery Mopsi», JI. Jlaroppo «Mope», A. PweuoB «Ha romyOom mpocTtope»; (parMeHThI
My3bIKaJIbHBIX npousBeaeHuit - H. Pumckuii-Kopcakos «Caaxo», K. Jlebroccu «Mope», M.
PaBenp «Jloaka B okeane» u3 coopHuka «3epkanay, I1. YaitkoBckuit «Jlebenunoe ozepor», M.
Mycoprckuii  «CHerypoukay. [IpeBpaiiieHusi HepacTBOPUMBIX KapOOHATOB KaJbIMsI U MarHus
(cpemHuX coneil) B pacTBOpUMBIE THAPOKApOOHATHI (KUCIBIE COJNM) M OOpaTHO — TPUYUHA
0o0pa3oBaHMs CTAJaKTUTOB U CTaJarMUTOB. MojenupoBaHue napHukoBoro 3ddexra. [Ipubdopsi:
JUIs U3MEpeHusi atMochepHOTo naBiieHus (O0apoMeTphl), IS M3MEPEHUS BIAKHOCTH BO3TyXa
(TUTpOMETpHI).

Jlabopamophvie onvimol. 1.1M3yuenne cocraBa rpanHuta. 2. MoaenupoBaHue BBICOKOU
IJIOTHOCTHU BOJIbI MepTBOro mops. 3. Pacimpenue Bobl Ipy HarpeBaHHM.

Ilpakmuuecxas paboma Ne 5.V13ydeHne KOJUIEKIIUN TOPHBIX TTOPOJ]



Ilpakmuuecxas paboma Ne 6./13ydeHune napaMmeTpoB COCTOSIHUS BO3/IyXa B KaOWHETE.

V.Makpomup. Hayka 06 okpyxarmeii cpege. buocdepa. (23 1)

Kusns, npuznaku cugo2o u ux OMHOCUMETbHOCHD. OCHOBHBIE CBOWCTBa JKHUBOTO
OpraHu3Ma: eIMHCTBO XHMHYECKOTO COCTaBa, OOMEH BEIIECTB, CaMOBOCIPOU3BEICHHE,
HACJIEICTBEHHOCTh, U3MEHUYMBOCTb, PA3BUTHE U POCT, Pa3ApaxuMOCTh, JUCKPETHOCTh U
LEJIOCTHOCTh, 3HEPro3aBUCHUMOCTb.

JKuBble CHCTEMBI, KaK CaMOYNPABIISIIOUIUECS, CAMOPETYIUPYIOIIHUECS, CaMOOPraHU3YOIIUeCcs
cuctembl. Tpu Hauana repmoguHamMuku. [loHsATHE 3HTpONUN.

Ilpoucxoscoenue scuznu na 3emne. (OCHOBHBIE TMIIOTE3bI IPOUCXOKICHUS KU3HU HA 3eMIle:
KpEalHOHU3M, TUIIOTe3a CaMOIPOU3BOJIBHOTO 3apOXKACHUS XKU3HU W3 HEKUBOTO, KOHUEMLHUA
OunoreHesa, runoTe3a MaHCIEPMHUH.

'unore3a npoucXoXKIAeHUs )KU3HU IyTeM OMOXMMHUYECKOW 3BoitouuM (runore3a OnapuHa—
Xonaeitaa). Jluckyccus 0 BO3MOKHOCTH CYIIECTBOBAHUSI BHE3EMHBIX IMBIIIM3AIUH.
Xumuueckuii cocmag Kiemku. XVAMHAYECKasi OpraHu3alusl KIETKM Ha aTOMHOM — 3JIEMEHTHOM,
- ypoBHe. MakpoaieMeHTbl. MUKpPO3JIeMEHTbl. MOJEKYIspHbI ypOBEHb XUMHUYECKOH
OpraHM3aliy KJIETKU (MOJEKYJISpHBIA cocTaB KieTku). Heoprannueckue coeMHEHUs KIIETKU.
Bona u ee pois. Munepanbsbie conid. OpraHndecKkue BEniecTBa KIETKH.

Yposnu opzanuszayuu scusnu. Kiierounslil ypoBeHb OpraHu3aluy XU3HU Ha 3eMie. TKaHEBBIN
ypoBeHb. THIbI TKaHel )KMBOTHBIX (3MUTENUANbHAS, COSIUHUTENbHAs, MBIILICUHAs, HEPBHASA) U
pactenuii (oOpa3oBarenbHasl, MOKPOBHAs, OCHOBHas M NpoBojsmias). OpraHHblii ypOBEHb.
OpranusMeHHbI ypoBeHb. [lonmyasmoHHO-BUA0BOI ypoBeHb. buoreoneHoTHyecKuii ypoBeHb.
buonenos. buocdepnslit ypoBeHb.

Ilpoxkapuomul u sykapuomsi. I1poxkapruoTsl U SyKapuoThl. bakrepun M UX Ki1accUpHUKAIMS: 10
dopme (OanmIbl, KOKKH, CIIUPUILIBL, BUOPHUOHBI), 110 TUITY MUTaHUS (canpoUThl, Tapa3UThl), MO
OTHOIIICHUIO K KHUCIOpoAy (a’3poObl, aHa’dpoObl). OCOOEHHOCTH CTpOEHUsS OakTepHil W WX
KHU3HeneATeIbHOCTH. Posb GakTepuu B NMpHpOJE M KU3HU uenoBeka. [{manoOakrepuu (cuHe-
3eJICHbIE BOJOPOCIIN) M OCOOEHHOCTH UX CTPOCHMSA U KHU3HEAEATeIbHOCTH. POk 1inanobakTepuii
B nipupoe. CTpoeHue KIeTKH 3yKapHoTOB.

Knemounana meopusa. Ilpocmeiimue. Bupycer. Kinetounas Teopuss W €€ TOJOXKECHUS.
[Ipocreiimue: XIyTHUKOBBIE, peCHHUYHBbIE, amMeOOHuIHbIe. 3HAUCHHE MPOCTEHIINX B MPHPOJAE U
XKHU3HH deroBeka. Bupycel. CTpoeHne u 0COOEHHOCTH KU3HEAEATEIILHOCTH BUPYCOB. BupycHble
3aboneBanus vemoBeka. BUY u CIIMJI. T'pubsi. Ponp rpuboB B mpupoae U B XO3SCTBE

YCJI0BCKa.



Hlonamue ouonocuueckoun 3eontouyuu. Ieonwoyuonnas meopusa. llonsartue OUONIOrHUECKON
IBOJIIONMU. J[TUTENTLHOCTD, HEOOPATUMBIA XapaKTep, HANpPaBIECHHOCTh 3BOIIONUU. OCHOBHBIC
HarpaBJIeHuUs 3BOJIIOIMHU. buonornueckuii mporpecc. buonornueckuii perpecc. AHTpONOreHes u
€ro JTalbl.

[Ipennocbuiku co3aaHus ABoJOIMOHHONM Teopun Y.[lapBuna. Jlormyeckass CTpyKTypa
JapBUHU3MA (M30BITOYHAS MHTCHCUBHOCTh Pa3MHOKCHHSI, 00ph0a 3a CYIIIECTBOBAHHE U €€ BUJIBI,
ecTecTBEHHBIN 0TOOp). CHHTEeTHYECKas Teopusl IBOIIONMU. MukposBoouusi. BumoobpasoBanue
(reorpaduueckoe U 3Kosoruyeckoe).MakposBomonusa.  JIBIXKyIIME  CHJIBI  3BOJIIOIMH:
MYTalMOHHBIA MPOLIECC, MOMYNISIIIMOHHBIE BOJHBI, HU30JAIUSA. DOpPMBI €CTECTBEHHOrO0 OTOOpa:
CTaOUITM3UPYIOLIUH, IBUKYILUHN, TU3PYITUBHBIN.

Cogpemennvie memoodsvl nOOOEPIHCAHUA YCMOUUUBOCIMU OUO2E0UEHO0308 U UCKYCCHIBEHHBIX

JKocucmem

Ilowsatue okocucremsl. buoron. buonenos. buoceoyenos, cmpykmypa u  OCHO8bI
Gynxyuonuposarnus. OTanuus OMOTeoIeH03a OT dKocHcTeMbl. HecTtaOmibpHbIe U CTAOMIIBHBIC
AKOCHUCTEMBI. buoceoxumuueckue nomoxu. Kpyeosopomur eewyecmea. llpunyunsvt ycmouiuugocmu
buoceoyenozos. Hayunvie ocHo6bl co30aHusi U NOOOEPHCAHUS UCKYCCMBEHHLIX IKOCUCHEM.
Ilpouzso0cmeo pacmumenbHOU U HCUBOMHOB0OUECKOU NPOOYKYUU. NPOOIeMbl KOIULeC8d U
Kkauyecmea. Knacmephwiti n00xo0 kak cnocob 60CCMAaHOBNEHUsI OUOLEOXUMUYECKUX HOMOKO8 8
UCKYCCMBEHHBIX IKOcUcmemax. Aumubuomuxu, necmuyuosl, CmMumMyisimopvl pocma, y0oopeHus

u ux npupoonwvle ananoau. Ilpobnema ycmouiuugocmu 2o0poOCKux IKOCUCHEM.

Huwesvie yenu. Ixonozun. Ikonozuueckue hakmopvi.  TUIIOIOTUSA KUBBIX OPraHU3MOB
OKOCUCTEMBI:  TMPOJAYLEHTbI, KOHCYMEHTHI, peayleHThl  (campodurbl).  ABTOTPOQBHI.
['eteporpodsl. [loHsTHE O MUIIEBBIX (Tpoduyeckux) nemnsax OuoreoneHosa. [umesas uemns. J[Ba
OCHOBHBIX THMa TPOPHUUECKUX Ierned — macTOMIIHbIE (LeNH BbleJaHMs) U JETPUTHbIE (LENH
paszioxenusi). [TumieBast ceTs. DKoNOrnyecKne NUpaMubl (YUCICHHOCTH, OMOMACChl, SHEPTHH).
[TpaBmiio 10 %. Ilonstue 06 skosnoruu. OCHOBHBIE MPOOJIEMBI 3KOJOTMH. JKOJIOTMUYECKHE
(baxTopsl: abnoTnyeckne, ONOTUYECKHE, aHTPOIIOTCHHBIE.

IKonozuueckue np05J'leMbl coepemennocmu

buocdepa u ee rpanunpl. Konnemnmus sBomonuu 6uochepst B. M.Bepranckoro. Hoocdepa.
Texnocdepa. OcHoBHBIE TOAXOABI B y4yeHUH O Ouochepe: dSHEPreTUUECKHil,
OMOreOXMMHYECKH,  MH(GOPMAIMOHHBIM,  MPOCTPAaHCTBEHHO-BPEMEHHOH,  HOOC(EpHBIN.
buocghepa: smanvt gopmuposanus u cyenapuu paszeumus. AKmyanivHvle IKOIO2UHECKUE
npobaemvl. 21006anbHble, PECUOHATbHbLE, JTOKANbHbIE, UX NPUUUHbL U C1eOCMEUs. DKON02UYecKue

I’lpO6Jl€Mbl 9Hepzemuqec1<oﬁ ompaciu. AﬂbmepHamuenaﬂ IOHepeemuKa. Pat;MOHClJZbH0€



UCNONb308aHUE — 3Hepeuu U 9HepeocOepediceHue.  DHepeemuyeckas — 0OE30NACHOCHIb.
Tpancnayuonanvhvie npoekmuvl 6 obracmu 3dHepeemuku.MemoObi u3zyueHusi CoOCMOAHU
oKpydscaroujeli cpeovl. HMzmenenus oxkpyscaioujell cpeobvl, KaK Cmumyn 018 pa3eumus HAYYHbIX
uccneooganuil u mexuonozull. EcmecmeenHo-nayunvie nooxXoovl K PeuleHur0 3K0N02UHeCKUX
npobnem, npupodocbepezarowue mexHonocuu. MexcoyHapoOHvle U pocculickue npocpammol

pewieHus IKOI02u4ecKux npoobuem u ux QpexmusHocme.
IIpobnemuvt 0mxo0006 u 3azpA3HeHUs OKPYHcaloueil cpeosl

Ilpobnema ysenuuenuss Koauvecmea omxo008. bvimosvie, KommyHanvbHblE, NPOMbBIULIEHHbIE
omxo0wvl. CospemenHvle MexHoN02UU cOOpa, XpaneHus, nepepadomrky u Ymuiu3ayuu omxooos.
Ilo0x00b1 K coKpaweruio omxo008, 6e30mxo0Hble mexHoiocuu. McmouHuku 3aepsi3HeHus.
okpyacaroujeti cpeowl. Ilepcnexmuenvie mexHono2uu JIUKSUOAYUU NOCTEOCMBULL 3AePA3HEHUS
oxkpyarcaroujeti cpeodvl. Pexyrbmueayus noussl u 800HuIX pecypcos. Cucmemvl 80000YUCTIKU.
Medicoynapoonvie npoepammspl N0 00pAWEHUI) ¢ OMX00AMU U COKPAUEHUIO 8030elcmBUs Ha

OKPYAHCAIOWYIO Cpedy, ux d¢hhexmusHocme.
B3aumoceasv cocmoanun okpyscaroueil cpeovt U 300pP06ba 4en06eKa

Heepaoayus okpyarcaroweti cpedsvi. IIpoepammvl MOHUMOPUHSA KAYECBA OKPYHCarowell cpeobi.
3acpasznenue 6030yuHOU, 800HOU Cpedbl, NO4EbL, NPUUUHLL U cledcmaus. LLlymosoe 3aeps3nenue.
Dnekmpomacnumuoe gozoeticmeue. II/JK. Yemoiiuusocms opeanusma u cpeovl K cmpecco8bim
6030elicmausam. 3abonesanus, CEA3AHHLIE CO CHUNCEHUEM Kayecmed OKpyicarowel cpeobi.
HnousuoyanvHvle ocobennocmu opeanusma npu 8030eticmsuu pakxmopos okpyxcaroujeli cpeobi.
CogpemeHnble MeXHONO2UU COKPAUIeHUSL He2AMUBHO20 B8030eUCMBUsL (haKkmopos OKpyscarouell

cpeovl. Hayunvle ocnoebl npoekmupoanusi 300p08ou cpeodbl 0OUMAaHusl.

Hemoncmpayuu. BuneodparmMeHTsl U dororpaduu Mo Teme: MPOILECChl THUEHHS, OpOoKeHHe,
MPOLECCHl TUCCUMUIISIIIAM, TPEICTABUTENN MPOKAPUOT U IYKAPHOT; OCOOCHHOCTH CTPOCHUS
BHUPYCOB, MPEJCTABUTEIN 1IaPCTBA TPUOOB, IKOJOTHUECKUE CUCTEMBI, TPUMEPHI TTUIIEBbIX IIETICH.
PactBopenne B Bome XJIOPOBOMOpOJa (AMCCONMANMSI COJSHOM KHCIOTHI), PacTBOpPEHHUE
KPUCTAIIJIOB TIEPMaHraHaTa Kajiusl WM MEIHOTO Kylopoca B BOJ€, UCapeHue BOJbl, nuddy3us
Maxy4yux BEIIECTB (OJAEKOJIOHA) C ropsilel JJaMIIOYKU HaKaJIMBaHUs, UCTIAPEHHUE KAl CIIUPTA C
bunpTpoBaIBHONW OymMaru win candeTku. PenmpoayKiuu KapTHH BEIMKUX XYA0KHUKOB Ha TEMY
0O0KECTBEHHOTO TPOMCXOKICHHS JKWU3HH; PA3UYHBIX TMPUPOIHBIX HKOCUCTEM. TalOnuIel u
MJI1aKaThl: «XUMHYECKUA  COCTaB  KIIETKH», «DBOJIOLMOHHOE JPEBO  PACTECHUM»,
«IBOJIOLUOHHOE JIPEBO JKUBOTHBIX», «OBOJIOLUOHHOE [JPEBO TMPUMATOB U UEIOBEKa.

[Toptpetst A.W. Onapuna u k. b. Xonneiina, T.IlIBanna, J{.1. UBanoBckoro u 3. [[xeHHepa,



A.Tencin, B. Cykauea, J. I'ekkens, B.M.Bepuanckoro, Y./lapsuna. I[lmakaTel u MyJsbKU
OpraHOB U CHCTEM OpPraHOB pAcCTEHUM, YEJOBEKa M JKUBOTHBIX. JleMOHcTpaius mporecca
¢dorocunTesa.

Jlabopamopuwvie onvimul. 1. CpoiictBa OenkoB. CBolicTBa TOKO3bl. CBOWCTBAa caxapo3bl.
CBolicTBa KpaxmMaa.

Ilpaxmuyeckas paboma Ne 7. PacriosHaBaHHE OpPTaHUYECKUX COCTUHCHHIA

Ipakxmuueckas paboma Ne 8. I3yueHune pacTUTEIbHON U )KUBOTHOM KIICTKH

Ilpaxmuueckas paboma Ne 9. 3yueHrne MUKPOCKOITMYECKOTO CTPOSHUS KUBOTHBIX TKaHEH
Ilpakmuueckass paboma Ne 10. H3zyuenue nosedenuss npocmetuiux npocmetuux noo
MUKDOCKONOM 8 3a8UCUMOCINU O XUMUYECKO20 COCMABA 800HOIL CPEObL.

Ipakxmuueckaa paboma Ne [11. H3yuenue 63aumoceésaseii 6 UCKYCCHMBEHHOU IJKocucmeme —
axkeapuyme u cocmasieHue yeneu NUManusl.

Ilpaxmuyeckas paboma Ne [2. H3ydeHue OBITOBBIX OTXOAOB. Pazpabomka npoexma

pazoenvHozo coopa mycopa.

VI.Aonornyeckue pakTopbl M MPUCIOCOOJEHHOCTh K HUM KHBBIX OPraHu3MoB (28 u)
Ocobennocmu knumama Poccuu. 3ona apkmuyeckux nycmuoviHo, mMyHop u

J1€COMYHOP. Kmumar Poccun. IlpupogHo-knumarudeckne 30HbI Poccuu: apKTHUYECKHX
MyCTBIHb, TYHJIP, JIECOTYHJIP, TAWTH, CMEIIAHHBIX M MIUPOKOJMCTBEHHBIX JIECOB, JIECOCTEITHAS,
CTerneM, NOJynyCThbIHb, TyCThIHb.

PasnooOpa3zue u TPUCIIOCOONIEHHOCTh JKHUBBIX OPraHW3MOB K TOW WJIM HWHOW MPUPOIHO-
KJIMMAaTHYECKOM 30HE.

dnekmpomaznumnas npupooa ceema. CBet. Pa3zButhe npenacTaBieHUN O MPUPOJE CBETA.
OnekTpoMarHuTHoe  u3nydeHue. [Jlnmna  Bomubel.  YacToTra  KONMEOaHMIA. [Mxana
AIIEKTPOMATrHUTHBIX BOJH. y-JIyuu, peHTT€HOBCKOE M3NydeHHUE, yIbTPaPHOIETOBOE M3IyUeHHE,
BHUJINMOE U3JTydeHHEe, NMH(PpaKpacHOE U3IIYICHHE U X POJIb B IPUPOJIE U )KU3HU YEJIOBEKa.
Onmuueckue ceolicmea céema. JIBoiicTBeHHas npupoaa ceeta. oToH. 3aKOHBI OTPaKEHUS U
npesnomMieHuss ceeta. (OTHOCUTENBHBIM MOKa3zaTenb npejaomiieHus. DakTopbl, BIUSIONIUME HA
MoKa3aTeslb MPEeJIOMJIEHUS: NpHUpOAa BEILIECTBA, TEMIeEparypa, JIMHA BOJHBI MaJaroIIero
usnyyenus. Peppaxkromerp. Jucnepcus, mudpaxkius 1 UHTEpPEpeHIINs CBETa.

Ceéem u npucnocod1eHHOCMb K HEMY HCUBBIX OP2AHU3MO6. BiusHUE CBeTa Ha OpraHU3aIMI0
JKU3HEHHOTO IMKJIa opraHu3moB. buoputmel. ®otocunre3. Knaccudukamus pacteHuili Ha
CBETOJIIOOMBBIC, TEHENMIOOMBBIE M TEHEBBIHOCIUBBIE. DoTOoTpomm3M. 3HAUEHUE CBETa  JUIS
OpPHUEHTALIMM >KUBBIX CYIIECTB B MPOCTPAHCTBE. bBHOIIOMUHECHEHIIUS U €€ pOJb B KU3HU

KHUBOTHBIX.



Buympennan snepeus makpockonuueckoi cucmemsi. TepMOIMHAMUKA U €€ TPOTHOCTUYECKOE
3Ha4YeHUE. BHyTpeHHss JHeprus  TepMOAMHAMHU4YecKod  cucremsl. [lepBoe  Hawano
tepmoarHamMuku. Termonepegavya. TenmonpoBoaHOCTh.  KOHBEKIMS:  €CTECTBEHHAs U
NPUHYINUTENbHAA. TEenIoBoe N3Iy4eHHeE.

Tennoeoe pasnogecue. Temnepamypa. Bropoe Hayasio TepMoauHaMUKUA. KoJIM4YecTBO TEMIOTHI.
Tennoemkocts. TemnoBoe paBHOBecHe. TepMOIMHAMHMYECKME CHCTEMBI TpPEX  THUIIOB:
U30JIMPOBAHHBIC, 3aKpbITBIE W  OTKpbITBIE. Temmeparypa, Kak IapaMerp COCTOSIHUS
TEPMOJIMHAMUYECKON CUCTEMBI.

Temnepamypa u npucnocod1eHHOCMb K Hell HCUBHIX OP2AHUZMOE.

TepMmoperynsauuss B KUMBOW mOpupoje. TemmonpoaykKuus ¢ Temootraada. MexaHu3mbl
TEPMOPETYJIALIUN KUBOTHBIX U pacTeHuil. TemmnepaTypa Tesa 4yeaoBeKa U €€ (PU3n0JIoruyecKas
ponbs. Kitaccupukanus KUBOTHBIX TIO TeMIEpaTypHOMY pEXHMY Ha TOMOHOTEpMHbBIE
NOMKWIOTEpMHBIE U TereporepMmHble. Kiaccupukamus opraHu3MOB MO  TeMIIEpaTypHOMY
WHTEPBANTy OOWTAHMS: 3BPUTEPMHBIC M CTCHOTEPMHBIC. AKKIUMaTH3amus. TemmepaTypHbId
pexuM.

Cmpoenue monexkynvt u puzuueckue ceoiicmea 600vi. CTpoeHUE MOJEKYJBI BoAbl. Bojga kak
pacTBoputesib. (DPuU3MUECKUE CBOICTBA BOJABL: aHOMAajbHas TEMIIEpaTypHas 3aBUCHUMOCTb
IJIOTHOCTH BOJBI; BBICOKOE IMOBEPXHOCTHOE HATSKEHHWE BOJbI, AaHOMAJIbHO BBICOKME 3HAUYCHUS
TEMIIepaTyp KUIEHUS U IUIABJICHUS BOJBI; BBICOKOE 3HAYEHUE TEIIIOEMKOCTH BOJIBI.

3HaueHue PU3NYECKUX CBONCTB BOJIBI VISl IPUPOIBIL.

Inexmponumuueckana oOuccoyuayus. OCHOBHBIE IIOJIOKEHUS TEOPUU IIIEKTPOJIUTUYECKON
nuccormaruu (TO/1). DnekTpoauTsl U HedeKTpoauThl. Knaccudukaiys HOHOB 1O pa3InyHbIM
OCHOBaHUSAM. MeXaHN3Mbl JUCCOLMALNH IEKTPOIUTOB C Pa3HBIM TUIIOM XHMHYECKOU CBS3U.
Crenens 351eKTpoIUTHYECKON nucconuannu. Coiam, KUCI0Thl M OcHOBaHUs B cBeTe TO/I.
Pacmeopumocms. pH, kax nokazamenv cpedvt pacmeopa. PacTBOpUMOCTb U €€
KOJIMUECTBEHHAs! XapaKTepucThuka — KoddduuueHt pacTtBopuMocTd. MaccoBas Jois
PacTBOPEHHOTO BEIIECTBA B PACTBOPE.

Bona xak amgomnur. Ilonstue pH pacrBopa. 3nauenume pH B mpupome. 3nauenuss pH
(U3HONIOTHYECKUX JKUKOCTEH YeIOBEKa B HOpME.

Xumuueckue ceoiicmeéa 600vl. XWUMHWUECKHE CBOIcTBa BOALl. B3ammomelicTBHe BOIBI C
MeTtaiiaMu. BzaumMmopeincTBue BOAbl ¢ okcuaamu. [mapartanus. BzaumopencTBue BOIBI C
consmu. ['maponus. Paznoxxenue Boabl. [loHsTHE 00 3nekTponu3e u GoTonuse.

Booa - abuomuueckuii ¢pakmop 6 »yncuznu pacmenuit. Ponbs Bompl B 6uochepe: KompiOenb
KU3HU, cpela OOUTaHMS, YYACTHUK OHWOXMMHUYECKHMX IIPOIECCOB, YYACTHHUK CO3JaHUS

OHMOreoLeH030B, PEryIATOp KJIMMaTa Ha mjaaHeTe. [HMapoiau3 opraHMYecKHUX BEIIECTB B KUBBIX



opranm3max. Kiaccudukanusi pacTeHU MO OTHONIICHHIO K KOJMYECTBY BOJBI B OKPYXKaIOIIEH
cpeze: ruaToGUThl, THAPO(PUTHL, TUTPOPHUTHI, ME30PHUTHI, KCEPODUTHI.

Conenocms, kak aouomuueckuit ¢paxmop. Comu. Kiaccubukamus coneir. HaumbGonee
pacupoOCTPaHEHHBIE KHUCIIbIE conmd, ux  npumeHeHue. Kectkocte Boapl. Coau Kak
MuHepanooOpasytome BemiectBa. Comu — abuormdeckuilt ¢akrop. [IpucnocodbieHHOCTH
pacTeHUM M KUBOTHBIX K Pa3IMUYHOMY COJICBOMY pexuMy. BiusHue conu Ha opraHusm
YeJIOBEKa.

Ilouea, kax abuomuueckuii pakmop. Ilonsatue o mouBe u kKiaccupukanus nous. [Iporecc
nouBooOpazoBanus. Dpaduueckue (PakToppl cpeAbl U MPHUCIOCOOICHHOCTh K HHUM JKUBBIX
OpraHuM3MOB. 3HA4YCHHE IOYBBI B MPHUPOJICE M >KU3HU YEJOBEKa: cpela OOMTaHUS >KHBBIX
OpraHU3MOB; PKOHOMUYECKOE 3HaueHue, o0iajaeT IUIOAOPOJMEM, OKa3blBae€T CYIIECTBEHHOE
BJIMSHUE HA COCTaB W CBOWCTBa Bceil ruupochepsl 3eMiH, SBISETCS TJIABHBIM PEryISITOPOM
coctaBa atMocepbl 3eMiM, BaKHEHIIMI KOMIOHEHT OuoreoleHo3a. L[BeT u auarHocTuka
MOYB.

Buomuueckue ¢axkmopot oxpyxycarowieii cpeodwvl. buotudeckue ¢axtopsl. buoTHueckue
B3aMMOOTHOIICHHS] MKy OpPTaHW3MaMH: KOHKYPEHIUS, XUIIHUYECTBO, CUMOMO3 (MyTyalu3M,
KOMMEHCAJIM3M), Mapa3utu3M  (3KTO- H  HHAomapasutel). Ilpumepsl  OHOTHYECKHX
B3aMMOOTHOIIECHHUI B TPUPOJIE.

Jemoncmpayuu. Buneopparmentsl U ¢ortorpaduu Mo TeMe: XapaKTepHble OHOreoleHO3bI
NPUPOJHO-KIMMATHYEeCKUX 30H PoccuM; pa3BuTHE TPEACTABICHUM O TPHUPOAE CBETA;
OMOJIOMUHECIICHIIHS; TEeIUIoNepeaaya U TEIIONPOBOJHOCTD, OMOTHYECKHE B3aWMOOTHOILICHUS
MEXy OpraHU3MaMu;

Kaptel: npupoano-kimMarnueckux 30H Pocenn, nouseHHas kaprta Poccun.

[Moptpersr: @. I'pumanbau, X. ['toiirenca, O. @penens, M. Ilnanka, J[x.Makcsemna, B.B.
HoxyuaeBa. llkana snekrpomMarHuTHeIX BOAH J[k. MakcBemna. OTpakeHue U MNpPETOMIICHHE
cBera. [lucnmepcun cBeta M OOpaTHBIM SKCIEPUMEHT 10 «CMELIEHHMIO» LBETOB. SIBIeHUE
mudpakmuu.  JKuBble wam repOapHBIE JK3EMIUIAPHI TPEACTABUTENICH CBETONIOOMBBIX U
TEHEBBIHOCIMBBIX pacTeHHi. PaboTa MpOTHB CHJI BHEIIIHETO JaBJICHUS 32 CUET pacIIMpPEHUS Ta3a.
OnekTpuzanusi BOJbl. AHOMallbHas TeMIepaTypHas 3aBUCHUMOCTb IUIOTHOCTH  BOJBIL.
Hucxongmmii mOTOK XOJOJIHOW M BOCXOASIIMK MOTOK TEIUION BOJBI. BBICOKOE MOBEPXHOCTHOE
HaTsDKEHHWE BOJBI. PacTBOPMMOCTH BEIIECTB B HEMOJSPHBIX M TOJSPHBIX  PACTBOPUTEIISX.
[IpoBepka 3IeKTPONPOBOAHOCTH PACTBOPOB AJIEKTPOJIUTOB U HEINEKTpoauToB. Onpenenenue pH
pacTBOpa pas3iIuYHBIX JKUIKOCTeH. B3ammopneincrsue BOAbI ¢ MeTallamMu. B3aumopeicrtsue

BOJIbI C OKCHAaMH. [ maposm3 coseil, 00pa3oBaHHBIX CHIIBHBIM OCHOBAaHHEM M CIa00N KHCIIOTOM



U Hao0opoT. PacTeHus: pa3nuyHBIX TPYII MO OTHOLIEHUIO K KOJIMYECTBY BOJABI B OKpY>KAIOLICH
cpezne (KuBbIe WK repOapHbIE SK3EMILISPHI).

[Tepexon cpenHel cou B KUCIIYIO U HA000pOoT. [IpUroToBIIeHNE KECTKOM BOJIBI U UCCIICIOBAHUE
ee coiicTB. [lomyuenue rugpokcokapboHaTa MeIu (MajgaxuTa) U UCCIeI0BaTh €ro CBONCTB.
Jlabopamopuvie onvimol. 1. Habmonenne naTepdepeHIIMOHHON KapTUHBI HA MBUIBHOH TUICHKE.
2.Habmonenune nuppaknvoHHONH KapTuHbl. 3. HabOmiogeHuwe pacnpocTpaHeHUs — BOAHBIX
pPacTBOPOB 110 PACTEHUIO.

Ilpaxmuueckas paboma Ne 13. U3zyuenue nprucrnocoOJIEHHOCTH OPraHU3MOB K Cpejie OOMTaHuUs.
Ilpaxmuueckas paboma Ne 14. I3ydeHue BOJHOBBIX CBOMCTB CBETa.

Ipakxmuueckasn paboma Ne 15. VI3ydenne n300paxeHus1, 1aBa€MOro JINH30M.

Ipaxmuyeckas paboma Ne 16. IamepeHue yaenbHOH TEIIIOEMKOCTH BOJIBI.

Ipaxmuuyeckas paboma Nel7. I3ydeHne >KeCTKOM BOJbI U yCTPAHEHHE €€ )KECTKOCTH
Ilpaxmuueckas paboma Ne 18. ViccnenoBanue cpebl pacTBOpa COJICH M COKa paCTEHUM.

Ipaxmuueckas paboma Ne 19. 3y4ueHue coctaBa 1moys

VIl.IIpocTpancTBo U Bpems (6 1)
[lonsiTus  mpocTtpaHcTBa M BpeMeHHU. [IpocTpaHCTBO M BpeMs B KIIACCHUECKOW MEXAHHMKE
Herotona. AGcontoTHoe npocTpaHcTBO. OAHOPOJHOCTH TPOCTPAHCTBA.
N3otponHOCTh mpocTpaHcTBa. MHepuuanbHas cuctema orcuera M INEpBbIM 3akOH HproTOHA.
[IpeoOpazoBanust I'anunes W OPUHIUN OTHOCUTENbHOCTH [anuies. AOCOIIOTHOE BpeMs.
CneuunansHas Teopusi otHocuTenbHocTH (CTO). [IBa moctynara CTO u OCHOBHBIE CIIEICTBHS,
BbITeKaronre u3 Hux. Oomas teopus otHocurenbHoctd (OTO). buoputmsl. buoputmel. Tumst
OMOPUTMOB: (PU3UOJIOTUUECKHE U HKOJorHueckue. [IpuMepsl pa3nuyHbBIX THIOB OMOPUTMOB Y
pacTeHni u kuBOTHBIX. DoTonepuoausM. buoputmel uenoseka. JJMCUHXPOHU3M.
Crioco6b1 nepenaun uH(GopMaiuu B kuBoil mpupoje. IlepBas u BTopast CUTHaJIbHbBIE CUCTEMBI.
O6men uHpoOpMaMeil Ha pa3IWYHBIX YPOBHSIX OpraHU3allld XU3HU. Peakunu MaTpU4HOTO
cuHTe3a (MPUHIUIN KoMIuieMeHTapHocTH). Paronurto3. Peduexc, Dromorus. Uudopmanus u
4yeJoBeK. BO3HUMKHOBEHHE M pa3BUTHE HOCHTENEW MH(pOpMAMU C JAPEBHEHUIIMX BpPEMEH J0
HAIllero BpeMEeHH. DBOJIIOLUS COBPEMEHHBIX HH(OPMAIIMOHHBIX PECYPCOB
Jlemoncmpayuu.
Buneodparmentsl u ¢dotorpaduu mo Teme: pa3nUyHbBIE TUIBI OUOPUTMOB y pacTEHUH U
KUBOTHBIX, COBPEMEHHbIE HH(POPMALIMOHHBIE PECYPCHI.
ITopTpeThl «COB» U «KAaBOPOHKOBY» - BBINAIOLIUXCS IEATENENH HAYKH, IUTEPATypPhl U UCKYCCTBaA.

Tabmuip! o OuocuHTe3y Oeka, GarouuTosy, pedIeKTOpHbIC AYTH.



VIll.IToaroroBka u 3alIdTa MCCJAe10BATEILCKHX MPOEKTOB (7 YacoB)
BrinonHeHue SKCIEepUMEHTATBLHOW YacTH HCCIIeNOBATENIbCKONW paboTh, odopmiieHue paboThI.
Yyennueckass KOH(epeHIHs Mo pe3yabTaTaM BBIMOJHEHHBIX MPOSKTHBIX U HCCIIEI0BATEIBCKIX
paboT NeCATUKIACCHUKOB (MHANBUAYAIbHBIX UM IPYIIIOBBIX).
11 knacc
Tema 1. IloBTopenue kypca 10-ro kiaacca (7 4)
MHoroo6pa3ue eCTeCTBEHHOI'0 MUpa: MEraMup, MaKpOMHP, MUKPOMHUP.
BcenenHasi, ragakTUKy, 3B€3/1bl, COJTHEYHAs] CUCTEMA: OCHOBHBIE NOHATHUS U 3aKOHBI JBUKECHUS
HEOECHBIX Tell. 3eMils, ee CTpOeHHe U reojorudyeckue obOosnouku. [loHsTHE O MUKpOMHUpE U
HaHomupe. buocdepa. YpoBHu opranuzanuu xu3HH Ha 3emiie. buocdepa u ee TpaHUIIBL
MonekyaapHblid,  KJIETOYHbIA,  TKAHEBBIM, OPraHU3MEHHBIA,  MOMYJSUUOHHO-BUIOBOM,
OunoLeHOTHYECKUH W OHochepHbI ypOBHU OpraHH3allMd >KU3HH Ha 3emiie. DKOJIOTUYECKUE
CUCTEMBI: OCHOBHbBIC MOHATHUS (LIEMU MUTAHUS, MTUIIEBbIC MUPAMUJIbI, SKOJIOTHYECKHE (PaKTOPHI).
OCHOBHBIE TIOJIOKEHUSI CHHTETUYECKON TEOPUHU IBOJIIOIUH.
EcrectBennblii orbop u ero ¢opmbl. Mytanumm u uX Ki1accupukanuia. Makpo- H
MaKpO3BOJIIOLHUA. DJIEMEHTHl TEPMOJUHAMUKHN U TEOPUU OTHOCUTEIBbHOCTH.
Hayana repmoariHaMUKH. DJIEMEHTHI TEOPUU OTHOCUTEIBLHOCTH.

Jemoncmpayuu. BuneodparMeHThI U CIIalIbI 110 TEME.

Tema 2. Muxkpomup. Atoma. BemecrBa (344)

OcHnogHbie ceedeHusn 0 cmpoeHuu amoma. DBOJIOLMS TPEICTABIECHUN O CTPOEHUH aTOMa.
Mopnenu crpoenust aromoB JIx. Tomcona u 3. Pesepdopna. [loctynarsl KBaHTOBOM Teopuu
H.bopa. IIpoToHHO-HEWTpOHHAsE Teopus CTpoeHus aroMHoro sapa JI. HMBaHeHkO ©
B.I'eitzen6epra. M3oTomnel. DnekTpoHHas o00ojouka aroma. DHepretuueckue ypoBHu. [lonarue
0 DIeKTpoHHOM oOnake. Ilepuoouueckuit 3axon. Omxpvimue JI.H. Mendeneesvim
nepuoouueckozo 3axkona. 1IpenrnocpUIKu OTKPBITHS NIEPUOANYECKOr0 3aKoHa. [IepBble MONBITKH
kinaccuukanuu xumMudeckux saeMeHToB. Otkpeitue J[.M. MeHneneeBbIM TEPHOINYECKOTO
3aKkoHa. [lepuoauYHOCTH B M3MEHEHHHM CBOWMCTB XMMHUYECKHMX JJIEMEHTOB U HUX COCIUHECHMM.
[Tepuoanueckuii 3akoH B GopmynupoBke [[.M. MenaeneeBa. CoBpeMeHHbIE MPEICTABICHUS O
MPUYMHAX NEPUOJUYECKOTO M3MEHEHMS CBOWCTB XMMHUYECKHX JJIEMEHTOB M MX COCIWHEHHM.
CoBpemenHast GopMyIUpOBKa MEPUOAMYECKOTO 3aKkoHa. [lepuoanueckas cucreMa XMMHUECKUX
DIIEMEHTOB, Kak TIpaduueckoe OToOpakeHHe mepuoauyeckoro 3akoHa. Crpykrypa
nepuoandeckoi Tabmuipl. [lepuoast (0ombIIre U MaNbIe) U TPYNIbI (TI1aBHBIC U TOOOYHEIE).
3Hauenue nepuoouUvecKo20 3aKOHA U NEPUOOUHECKOU CUCMEMbl XUMUYECKUX ITIEMEHN 08

.U. Menoeneesa onsa hopmuposanusn ecmecmeenHHOHAYUHOU KAPMUHBL MUDA.



[IporHocTuyeckas cujla W 3HAUYEHUE MNEPUOJUYECKOTO 3aKOHA M IEPUOJUYECKON CHCTEMBI.
3HaueHUe NEPUOAMUYECKOIO 3aKOHA U MEPUOJNYECKON CUCTEMbl XUMHUYECKUX 3yeMeHToB Jl. M.
Menpeneesa ais pa3BUTUS HAYKU U IOHUMAHUS XUMHUUECKON KapTHHbBI MUpA.

bnazopoonwie 2asw. bnaropogHsle raspl, NpUYMHA UX CYLIECTBOBAaHMS B aTOMapHOM
coctosHuu. IlpumeHeHne 01aropoJHbIX ra3os.

Honnaa xumuueckan ceéazv. VIoHbl U UX Kinaccuukanus: 1o 3apsay (aHHOHBI M KATHOHBI), IO
coctaBy (IIPOCTBIC U CIIOKHBIE). CxeMa 00pa3oBaHUs HOHHOU CBs3H. VIOHHBIC KPUCTAUIMYECKUE
peleTky. XI0pu HaTpusl — TAIMYHBIN NPEICTaBUTEb COEIMHEHUH C MIOHHBIM THUIIOM CBSI3H.
Koganenmnasa xumuueckaa ceasp. KoBaneHTHasl CBA3b KaK CBA3b, BO3HHUKAIOIIAs 3a CUET
0o0pa3oBaHUs OOIIMX JJIEKTPOHHBIX Iap ITyTeM IMEPEKPhIBAHUS DIIEKTPOHHBIX OpOHTAJICH.
Kparnocts koBaneHTHOU cBsi3u. OOMEHHBIE U IOHOPHO-AKIIETITOPHBIE MEXaHU3MBI 00pa30BaHUS
KOBQJIEHTHOHN CBsA3U. DnekTpoorpuuaresnbHocts (J0). Knaccudukanus KOBaJeHTHBIX CBS3EH:
no D0 (nosisspHas u HenosipHas). Junonu.

Memannwst u cnaagvl. Memannuueckasa xumuueckasa ceazp. OOmue Pu3NyYeCKue CBOICTBa
METAJIJIOB: 3JIEKTPOIIPOBOJHOCTh, IPOYHOCTh, TEIIONPOBOJHOCTb, METAJNIMYECKUI OJecK,
wiactuyHocTh. CrutaBbl 4epHble W LBeTHble. Cranb, uyyryH. JlaryHb, OpoH3a, MEIbXHOD.
Merannuyeckas CBsi3b. 3aBUCMOCTb JIEKTPOIIPOBOIHOCTH METAIIJIOB OT TEMIIEPATYPHI.
Monekynapuo-kunemuyeckas meopusn. OCHOBHbIE TOJIOKEHUS MOJEKYISIPHO-KUHETHUECKOMN
Teopun. MneanpHplil ra3. YpaBHEHHE COCTOSHUS WJEAIBHOTO ras3a. Azpecamuvle coOCMOAHUA
eeugecme. 1'a3000pazHoe cOCTOsIHUE. 3aKOH ABOraJipo U CieICTBHs U3 Hero. MoJsipHbIid 00beM
razoB npu H.y. JKuakoe cocrosiHue BemecTB. TekydecTb. TBeproe COCTOSHME BEIIECTBA.
Kpucrannnueckue pemieTku pasHbIX THUIIOB JJIsl TBEPAOTO COCTOSIHMS BemiecTBa. [loHsTHE O
miasme. BeIcOko- W HM3KOTeMIepaTypHas Ila3Mbl M UX IpUMEHEeHHe. B3anmuble mepexojbl
MEX/y arperaTHbIMH COCTOSTHUSIMU BEIIECTB.

Ilpupoonwuit 2a3. 1lpyupoaHslii ra3, €ro COCTaB M HANpaBICHHS MCIONb30BaHUS B KadeCTBE
TOIUIMBA M XUMHUYECKOro chipbsi. KonBepcusi merana. CuHTE3-ra3 U €ro HCIOJIb30BaHUE IS
MOJIyUEeHUs CHHTETUYecKoro OeH3uHa M MeTaHoina. [lpenenbHble U HempeneiabHbIE
yrieBoaopoabl. KauecTBeHHbIE peaklluu Ha KpaTHYIO CBsA3b. buoras.

Kuokue eewecmea. Hegpmo. Hed1b, ee cocraB, ¢puznyecKue CBOWCTBA M IMPOUCXOXKICHHUE.
DKOJIOTHYECKHE MOCIECTBUS pa3yiiBa He(TH U CIIOCOOBI OOPHOBI C HUMH.

[TomytHbIli HedTsAHON ra3, ero cocra. [Ipomeccsl mepepaboTku HedTH: peKTHPUKALUS U
KpeKuHT. [IporyKThl nepepaboTki He(hTH U UX UCTIOIb30BAaHUE.

Teepooe cocmosanue eeujecmea. Kuokue kKpucmannwi. Kpucramumdeckue U amMopQHbIE
BemecTBa. [Ipu3Haku u cBoiicTBa amopdHOCTH. OTHOCUTEIHLHOCTh UCTHHBI B XUMUHU. JKuaKue

KpHuCTaJlJIbl 1 UX IPUMCHCHHE B TCXHUKE. OTHOCUTENILHOCTh MCTHHLI B OMOJIOTHH U (bI/ISI/IKe.



Knaccugukayua mneopzanuveckux eewyecmeé u ee ommnocumenvnocms. Krnaccuduxarus
NpUPOAHBIX BemecTB. OpraHnyeckue U HeopraHudeckue BemecTra. M3omepus. Knaccudukarus
HEOPraHMYECKUX BemIecTB. [IpocThie BemiecTBa: MeETalibl, HEMETAJUIbl, OJaropogHbIC Ta3bl.
OTHOCUTEIBHOCTD J€JIEHUSI MPOCTHIX BEIIECTB HA METAIbl U HEMETasUIbl. AJJIOTPONHUS U €e
npuunHbl. CIOXHBIE BELIECTBA: OKCUABI, KHUCIOTHI, OCHOBaHHS, COJU. OTHOCHUTEIBHOCTH
KJIACCU(PUKALIUHU CIIO)KHBIX BEIIECTB.

Knaccugukayua opzanuueckux coeounenuii. OCOOCHHOCTH COCTaBa, CTPOCHUS U CBOWCTB
OpraHMYECKUX coeAuHeHui. OCHOBHBIC IIOJIOKEHUSI TEOPUM XHMHYECKOTO CTPOCHUS A.
bytneposa, ®@. Kekyne, A. Kynepa.

W3omepusi, kak  (QYHKOUS XHMHYECKOTO CTPOCHHUS Ha MPUMEpPE OJTHIOBOTO CHOUPTA U
TUMETUII0BOTO 3¢upa. [Ipuunnbl MHOTOOOpa3us OPraHuYeCKUX COCAMHEHUM.

Knaccudukanus opraHuYecKux COEIWHEHUH. YTIEBOAOPOIbl: aJIKaHBl, AJKEHbI, AJIKUHBI,
aNKaJueHbl M apeHbl. Kiacchl OpraHMYecKUX COEIUHEHHM, MOJIEKYJIbl KOTOPBIX COJIEpKaT
(GYHKIIMOHATBHBIC TPYIIIBI: THAPOKCUIBHYIO, KapOOHMIEHYIO, KAPOOKCHILHYIO, aMUHOTPYIIITY.
OTHOCUTENBHOCTD JICJICHUSI OPTAaHUYECKUX COCIMHEHUI Ha KJIACCHI.

Ilonumepovr. OCHOBHBIE TIOHATHUS XUMHH BBICOKOMOJIGKYJISIPHBIX COEAMHEHUN: MOHOMED,
MOJIUMEP, SJIEMEHTApHOE 3BEHO, CTeNeHb noauMepuszanuu. CrnocoObl MONy4YeHUs MOJIMMEPOB:
peaKIu MOJMMEPHU3AINH U TOJTUKOHACHCAIIMU. bHonoIMMepsl 1 UX OMOJIOTUYECKasi pOJib.
[Tnactmaccel. Tepmorutactel M peakToruiacTel. [IpencraBurenu macTMacc W 00JIaCTH  HMX
npuMeHeHus. Bomokna. I[lpupogHbie (KMBOTHOTO M PACTUTEIBHOTO MPOUCXOKACHUS) U
XUMHUYECKHe (MCKYCCTBEHHBIE U CHHTETUYECKHUE) BOJOKHA. [IpencTaBuTenu BOJOKOH U 001acTu
uX mpuMeHeHus. Heopranmdeckue moimMepbl, Kak BEIIeCTBa ATOMHON CTPYKTYPHI.

Cmecu, ux cocmag u cnocobwt pazdenenusn. IloHstue o cMecH, Kak CHUCTEME COCTOSILIEH U3
pa3IMYHBIX XUMUYEeCKUX BemlecTB. Knaccudukaius cmeceld o BU3YallbHBIM MPU3HAKaM (TOMO-
U TETEPOTCHHBIE CMECH) M MO arperaTHOMy COCTOSIHHIO (TBEpHble, KHIKHE U Ta3000pa3HbIe
cmecn). CoctaB cMecei: MaccoBasi U 00beMHas 10IM KoMIToHeHTa cMecH. CriocoObl pa3ieneHust
cmeceil. Jucnepcunote cucmemst. Ilonstue nucnepcHoit cucreme. Kinaccudukanus nucnepcHbIx
CUCTEM TIO0 pazMepaM AUCTIEepCHOU (a3bl U arperaTHOMY COCTOSIHHIO JUCTIEPCHOHHON Cpelbl U
TUCTepCHOM ¢a3pl.  3HaueHHWE MUCTIEePCHBIX CHUCTEM B TPUPOJE, MPOMBIIUIEHHOCTH U
MOBCETHEBHOM KU3HM yesioBeKa. [ pyboaucnepcHbie CUCTEMBI U UX KiaccuuKaius (CyCcreH3nu,
IMYJIbCUH, ad3po30iH). [IpuMeHeHHe 3THX CHCTeM B TEXHUKE W OBITy. TOHKOIHMCIIEPCHBIE
(KoJUTOMIHBIC) CUCTEMBI, UX Kiaccudukanus (3omu u renu). Koarymsuus. Curepesuc.
Jlemoncmpayuu.

Buneodparmenter u ¢ortorpaduu Mo Teme: HEOHOBas peKjIamMa W aproHOBOW CBAapKOM,

TUpKaOiiel W BO3IYIIHBIX IIAPOB, 3alOJIHEHHBIX TelueM, OallbHEOJIOTMYeCKHue paloHOBBIE



BaHHbl.  PasznuunHble  QOpMBI  MEPUOAMYECKOM  CHUCTEMBI ~ XHMHUYECKHUX  DJIIEMEHTOB
HN..Menneneesa. [Toptpersr: JI. Byaboapana, JI. Hunbcona, K. Bunknepa, A. Bytneposa,
®.Kekyne, A. Kynepa. Mojenu KpUCTAIUIMYECKUX PEUICTOK:  XJIOpUJAA HATpus, HOJa,
VIJIEKUCIIOro ras3a, anmMasa, rpadura. O6pasibl MUHEPaIoOB U BEUIECTB C MOHHBIM THUIIOM CBSI3U
(okcuga KalblMs, PA3JIMYHBIX COJICH, TBEPIBIX IIEJIOYEH, TajuTa, KajbI[UTa); BELIECTB C
KOBQJICHTHBIM TUIIOM XUMHUYECKOU CBSI3HU.

Konnekuuu: MeTaios, CIUIaBOB; BEIIECTB U MATEPUAIIOB, I1OJIY4a€MbIX HA OCHOBE IIPUPOJIHOTO
ra3a; HeTb ¥ IPOAYKTHI €e nepepadoTKH; aMOpP(HBIX BEIIECTB U MaTepUaloB; NpUOOPOB Ha
OCHOBE JKMJIKMX KPHUCTAJJIOB; MPOCTBIX M CIOXHBIX BELIECTB; IIJJACTMACC, BOJIOKOH,
HEOPraHUYECKUX IIOJIMMEPOB (MHUHEpPAIOB M TOPHBIX MOPOJ); OPraHMYECKUX COCAUHEHUM.
Juddy3us TymmmcThIX BENIECTB C TOPSIIEH JaMIIOYKH HakanuBaHus U nuddy3us mepmaHTraHarta
kanus win cynsgpara menu (I1) B Boge.

[TpubGopbl Ha OCHOBE HHU3KOTEMIEPATypHOU IIa3Mbl (Ta30Bble Jla3ephl, IUIa3MEHHbIC MAHETU
TEJICBU30POB U T.1I.)

[apocTepkHEeBblE M OOBEMHBIE MOJEIM MOJIEKYJ] MEpPBbIX MPEICTAaBUTENEH peaesbHbIX
yriaeBonopoaoB, crpyktyp Oenka u JIHK. ®dusnueckue cBoiicTBa ra3o00pa3HbIX (MpoIaH-
OyTaHOBasi CMECh B 3a)KUTAIIKe), )KUIKUX (OEH3WH) U TBepAbIX (mapaduH) alKkaHOB: arperaTHoe
COCTOSIHUE, pACTBOPUMOCTD B BOJIE.

['openue npomnan-0yraHoBoW cmecu (3axkuranka). OTHOIIEHWE TPENETbHBIX U HEMpeneIbHbIX
VIIEBOJOPOAOB K pacTBOpPY IMepMaHraHaTa Kanus U OpoMHO# Boje. OOpazoBaHue HeTSIHOU
MJIEHKU HA IOBEPXHOCTU BOJBI.

OOGHapyXeHue HeTpeeIbHBIX COSIMHEHUN B )KUJIKMX HEPTEIPOIyKTaxX.

[Tomyyenue nnactudeckoit cepul. [lomyuenue 6emoro gocdopa. [lomyuenrne TUCTUITUPOBAHHON
BOoAbl. OUUCTKA CMECH KPUCTAIJIOB JUXpoMaTa W MepMaHranara kaiaus. OOpasisl pa3iuyHBIX
JUCIIEPCHBIX CUCTEM: 3MYJIBCUH, CYCIIEH3HUH, a3PO30JIH, Telu U 301M. [lomyueHnue KomIonaHoro
pactBopa u3 xyopua xenesa (I111). Koarymsus nonyuerHoro pactsopa. dpdext Tunmgamns.
Jlabopamopuvie onvimoul. 1. KoHCTpyupoBaHHE TNEPUOIMYECKON TaOMHIBI XHUMHYECKUX
AJIEMEHTOB C HCIOJb30BaHUEM KapToueK. 2. O3HAaKOMJIEHHE C KOJUICKIUSIMU METAJJIOB U
CrutaBoB. 3. BpoyHOBCKOe [BIKEHHE YAaCTHIl TYIIM WU I[BETOYHOM MBUIBIIBI B Bone. 4.
[IpoBepka mpubopa aJii MOJTY4YEHHs] Ta30B HA TEPMETHUYHOCTb. 5. YBEJIWYEHHE AaBIICHUS
KHUJKOCTHU Tpu ee ckaTuu. 6. CpaBHEHHE KOJeOaTeNbHBIX JBUKEHUM MOJIEKYJT BOJBI U JIbJA C
nomouisto CBY. 7. BeimapuBaHue pacTBopa MOBapeHHON coiu. PUIBTPOBaHUE IE€TEPOreHHOMN
cmecu. OTcTanBaHue, Kak Croco0 pas/ieyieHus cMecel JeKaHTAIMe U ¢ TOMOIIIBIO AeTUTEIbHON
BOPOHKH. 8. O3HAKOMJIEHUE C JUCIIEPCHBIMU CUCTEMAMU

Ilpakmuuecxas paboma Ne 1. zydenue dhotorpaduii TPEKOB 3apsH>KEHHBIX YACTHIL.



Ilpakmuuecxas paboma Ne 2. TlomyueHnue, coOnpaHue U paclio3HaBaHHE Tra30B.

Tema 3. Xumuueckue peakuun (13 u)

Xumuueckue peakyuu u ux xaraccuguxayuna. XUMHUUECKUE PEAKUMM WIM XUMHUYECKUE
ABIICHUS, UX OTIWYMS OT (u3MYecKux sBjeHW. Peaknum 0e3 M3MEHEHHsS COCTaBa BEIECTB:
JUIOTPONM3ALMU U n30Mepu3aluy. Peakuuu, uaymye ¢ ”3MEHEHUEM YUCia U COCTaBa BELLECTB!
COCIMHEHUS, PA3NOKEHHS, 3aMEeIIeHUs, OOMeHa. Peakiuu, mpoTeKaromue ¢ BIICICHUEM N
MOTJIOUICHUEM TEIUIOTBL: 3K30- MU JHAOTepMuyeckue. Jlpyrue mnpuszHaku KiaccUpUKaluu
XUMHUYECKHX PEaKINil Ha mpuMepe cuHTe3a okcua cepbl (VI): u3meHeHue creneHei OKUCIeHUs
3JIEMEHTOB, OOpa3yIOLIMX BEILECTBA, MCIOJIb30BAaHUE KaTalU3aToOpa, arperaTHOE COCTOSHUE
BELIECTB, HAIIPABJIEHHUE IIPOLIECCOB.

Cropocmb xumuueckout peakyuu. [1oHATHE O CKOPOCTU XUMUYECKON peakiuu. ['oMOreHHsie 1
FEeTEPOreHHbIE PEAKUMU. 3aBUCHUMOCTh CKOPOCTM XUMHUYECKOM peakuuu OT MPUPOJIbI
pearupyoIux BEeUIeCTB, UX KOHLIEHTPAUU. 3aBUCUMOCTb CKOPOCTH PEAKLIUU OT TEMIEPATYypPHI.
[TpaBmwio Bant-I'odpda. 3aBUCUMOCTE CKOPOCTH pPEAKIMH OT IUIOIIAIN COMPHKOCHOBEHUS
BEILECTB U HAJIMYMS KaTaau3aropa.

Obopamumocmep xumuueckux peaxyuii. HeoOpatumbeie u oOpatumble peakuuu. CocTosHue
XUMHYECKOI'O PABHOBECHS JUIsl 0OOpPATUMBIX PEAKIIM.

[Mpunuun Jle-lllarense. CmemieHne XMMHMUYECKOTO paBHOBeCUS OOpaTUMBIX peakuuid B
XUMHYECKOM IIPOM3BOJICTBE HAa IPUMEPE CUHTE3a aMMHUAKa.
Oxucnumenwvno-eoccmanosumenvusvie peakyuu (OBP). Inekmponus.

CreneHb OKHCIIEHUS U ee omnpeaeneHue 1o Qopmyne coenunenus. [lonstue o6 OBP.
OxucnauTeNb U BOCCTAaHOBUTEIb, OKHCIIEHUE U BOCCTAHOBIICHUE.

DIEKTPOJIN3 PACIIIIaBOB U PACTBOPOB HAa IPUMEPE XJIOPUAA HATPHUSL.

ONEKTPOIUTUUECKOE TOIYYEHUE ATIOMUHUS. ITpakTHdyeckoe NPUMEHEHHE 3IEKTPOJIM3A.
["anpBaHOMIIACTHKA U TaJIbBAHOCTETHS.

Xumuueckue ucmounuku moka. 'anpBaHn4ecKue 3J€MEHTHl Ha MpuUMepe daeMeHTa JlaHusms-
SIkoOu, MX yCTpPOHCTBO M MPUHLMUN JAEHCTBHs. YCTpOMCTBO OaTapeliku Ha IpUMEpe CyXOoro
LIEJIOYHOTO  3JIEMEHTA. YCTPOWCTBO  CBHMHIIOBOTO  akKymyisTopa. [anpBaHu3anms u
anexTpodopes.

Quzuka Ha cayyucoe uenoeeka. AHTPONOMETPUSA: H3MEPEHHE JUIMHBI W MAacChl Tena,
CIUPOMETPUS M JKU3HEHHAsT €MKOCTb JIETKMX. TelaoBble H3MEpPEHUS U TEIUIOTEPAINs.
W3mepeHue apTepualbHOIO  J1aBJICHHUS. I'mneproHns M TUNOTOHHUA. YIBTPA3BYKOBas
JNIMarHOCTHUKA W Tepamnus. OnekTporepanus. Jlazepnas tepanus. MardutHblid pe30HAHC U

pentreHoauarsoctuka. dmooporpadus. Tomorpadus



Jlemoncmpayuu.

[Toryuenue 6enoro ¢ocdopa. ['operne dochopa u pacrBopenue oxcuaa gochopa (V) B Boze.
[Tonyuenue u pasznoxenue ruapokcuaa meam (I1). BzaumopeiicTBue xene3a ¢ pacTBOPOM
cynspara meau (II). OmbiTel, MiTIOCTpUpYIOUIME TpaBmiio bepTosmie — obpazoBaHue ocajka,
raza WiM ciaboro 3JIeKTPOJIUTA.3aBUCUMOCTh CKOPOCTH PEaKIMH OT MPUPOIbl BEIIECTB Ha
npuMepe B3aUMOJCHCTBUS PACTBOPOB PA3JIUYHBIX KHUCJIOT OJMHAKOBOM KOHIICHTPALUM C
OJIMHAKOBBIMU I'paHyJaMHU IIMHKA U B3aHMMOJICMCTBUE OJMHAKOBBIX KYCOYKOB Maruusi, IMHKa U
JKelle3a C COJIAHOM KHCJIOTOM. B3amMmoJneicTBHE pacTBOpa CEpHOWM KHUCIOTHI C PacTBOpaMH
THOCY/b(aTa HATPUS PA3TUYHON KOHIIEHTpaluu. B3anmoeiicTBre pacTBOPOB CEPHOI KHCIOTHI
U THOCYNb(aTa HATPUS IPH PA3IMYHBIX TEMIIEpaTypax.

OOpatumble peakiuu Ha MpuMepe monydeHus poaanuaa sxenesa (I1I) m nHaOmoneHus 3a
CMEIIIEHHEM pPAaBHOBECHUS [0 HMHTEHCHUBHOCTH OKPAcKHM MPOAYKTA PEAKIUU NP H3MEHEHUU
KOHIIEHTPAIIUU PEareHTOB U MPOJYKTOB.

I'openue cepol, kak OBP. Mogenb snexTpoiusepa. Mojenp 31EKTPOIU3HON BaHHBI IS
MOJIYYEHHUS ATFOMHUHUS. Konnexkuust Gatapeexk. CBUHIOBBIM akkymynarop. Pocromerp,
MEAMIIMHCKUE BEChl, CIHUPOMETP, PTYTHBIH U SJIEKTPOHHBIM TEPMOMETPBl, TOHOMETPHI
pa3IMYHbIX BUJIOB, Ja3epHas yKa3Ka.

BuneodpparmeHnTsl u crnaiasl IO TEME.

Jlabopamopuvie onvimel. 1. BnusitHue teMriepaTypbl Ha CKOpocTh peakunu okcuaa meau (I1) c
cepHoll kucnoTol. Pa3nokeHue mepokcuaa BOAOpoJa ¢ MOMOIIbI0 okcuaa mapranma (1V) , a
TakKe Karaja3bl ChIporo kaprodens. 2. BeirecHeHne Mean w3 pactBopa cynbgpara menu (I1)
KEIJIE30M.

Ilpakmuueckas paboma Ne3. 3yueHne XUMUYECKUX PEaAKIUH.

Ilpaxmuueckas paboma Ne 4. Cbopra eanveanuyecko2o 31eMeHma U UCHbIMAHUe e20

oeticmeus.

Tema 4. 3nopoBbe (224).

Cucmemamuueckoe nonodicenue 4ei06eKd 6 Mupe HcueomHublx.

Buonornueckas kinaccudukanus yenoBeka. [IpSMOXOXXKIAEHHWE U €ro BIMSHHE Ha CKeJeT
yenoBeka. Pyka — opran m nmponykT Tpyzaa. Pa3Burme yepena M roJOBHOTO MO3ra 4elOBEKa.
IlepBas 1 BTOpas CUTHAJIBHBIE CUCTEMBI. buoconnanbHas Mpupo/ia YeIoBeKa.

I'enemuka uenosexa u memoowl ee uzy4enus.

OCHOBHBIE MMOHATUS T€HETHKH: HAaCJICACTBCHHOCTb, U3BMCHYUBOCTb, I'CH, XpOMOCOMBI, MyTalluH,
T€HOM, T€HOTHII, (PEHOTHUII, TOMUHUPYIOIINE U PELIECCUBHbIE TPU3HAKKU. | '€HOM uYenoBeka u ero

pacmuppoBka. IlpakTuueckoe 3HaueHHWE HU3YYEHHsS TIeHOMa 4YeloBeKa. MeToabl U3ydeHus



TEHETUKN 4YeJIOBEKAa: TIeHEaJJOrMYeCKhi, OIM3HELOBBIA, IUTONeHETHYeCKui. I eHeTHdueckue
(HacleICTBEHHbIE) 3200JIEBaHUS YEIIOBEKA.

Q@u3zuxa yenoseka. CKeleT ¢ TOUKH 3peHUs (PU3MIECKOro NOHATHUS O peryare. KpoBoobOpaienue
B CBETE THAPOJMHAMUKHU: IyJIbC, KpoBsiHOE AaBieHue. Juddysus, kak ocHoBa hopMupoBaHUs
NEPBUYHON M BTOPUYHOM MOYM B TOYKaX, a TakkKe razoo0MeHa B TKAaHSIX U JIETKHX.
TepMoperynsuusi ¢ HMOMOIIBIO KOXXU IYTEM TEIUIONPOBOAHOCTH, KOHBEKIMH, HU3JIyYE€HUS U
UCHIapeHUs BOJbI. DJIEKTPOJUHAMHUYECKAs IPUPO/ia Iepeadyn HEPBHBIX UMYJIbCOB. OnTudeckas
cucTema 3peHus. AKyCTUUYEeCcKasi CUCTeMa CyXa U rojiocooOpazoBaHue.

Xumua uenoeexa. XUMUYECKUHA COCTAaB Tella 4YEJIOBEKA: JJEMEHThl M BELIECTBA, HX
kinaccupukanus ¥ 3HayeHue. Boma, ee ¢yHkuumu. BomHblii OamaHc B OpraHu3Me YeIOBEKa.
MuHepalibHbIE BEIIECTBA M UX POJIb B )KU3HEACATEIBHOCTH OpraHn3Ma 4ejoBeka. 3aboieBaHus,
CBSI3aHHBIE C HEJIOCTATKOM MU U30BITKOM HEKOTOPBIX XMMHUYECKHUX DJIEMEHTOB B OpPTraHU3MeE
YeJI0BeKa.

Bumamunwpr. Victopusi OTKpBITUS BUTaMHUHOB. BuTaMuHbI, Kak OMOJIOIMYECKH AKTHUBHBIE
BemiecTBa.  boie3HH, BBI3BaHHBIE HEIOCTATKOM WJIM M30BITKOM BUTAMHUHOB: aBUTaMHHO3BI,
TUIIOBUTAMUHO3bI, TUIIEPBUTAMHHO3BIL.

CytouHas noTpeOHOCTh YeJIOBEKa B BUTAMUHAX U UX OCHOBHBIE (DYHKIIHH.

Knaccudpukanus ButamuHOB. BonopacTtBopruMble BUTaMuHBI Ha mpumepe BuramuHa C.
JKupopacTBopruMbIE BUTAMUHBI HA IIPUMEPE BUTAMHUHA A.

T'opmoneoi.

HepBHas u rymopanbHas perysiliii IpOLIECCOB KU3HEACATENbHOCTH Opranu3Ma. [ 'OpMOHBI,
KaK MPOAYKTHI, BbIpaOaThIBa€Mble JKejle3aMi BHYTPEHHEN CeKperuu.

Knaccugukanys ropMOHOB 1O keJie3aM, KOTOPbIE UX TPOAYLUPYIOT U IO XUMHUUECKON IPUpO/IE.
CaoticTBa TopMOHOB. MHCynuH, Kak TOPMOH OENKOBOI MpUPOIBL.  AJpEHAINH, Kak TOPMOH
AMUHOKHUCIIOTHOW MPUPOBI. CrepougHpie TOPMOHBI Ha MPHUMEPE MOJIOBHIX. l'unep- u
runoyHKIIUS JKeJIE3 BHYTPEHHEH CEKPEIUU.

Jlekapcmea. Kpatkue cBeieHUs O 3apOXJACHUU U pa3BUTHUH (papmakonoruu. Knaccuduxarms
JIEKaPCTBEHHBIX CPEJCTB M0 arperaTHOMY COCTOSIHHMIO: JKUIKUE (pacTBOpBI, HACTOM, OTBApHI,
MUKCTYPBI, SMYJIbCHH, CYCTICH3UU U JIp.), TBEpAbIe (MOPOIIKH, TAOMETKU, MHUITIONIH, KaTCybl),
MATKHE  (Ma3d, JIMHUMEHTBHI, TacThl, CBEYH). AJTKanouIbl. Baxmuns.
XUMHOTepaneBTUYECKHe Mpenaparbl. AHTHOMOTHKH. Hapxotnueckue mpenapaThl.
Hapkomanuss u ee mnocnenctBus. ONTUMAIbHBI PEXUM MPUMEHEHHUS JIEKAPCTBEHHBIX
Mpenaparos.

300poswtii 0opa3z ncuznu. uznyueckre 370pOBbE U €ro Kputepu. [Icuxuueckoe 310pOBbE U €10

Kputepud.  HpaBcTBeHHOE 370pOBbE M €r0 KpPUTEPUH.  TpH OCHOBHBIE COCTABIISAIOIINE



3I0POBOTO 00pa3a >KU3HU: PEXHUM JHS, TPABWIBHOEC NUTaHWE, (pU3MUecKas aKTUBHOCTh M
3aHATHE crnopToM. MDakTophl, BIMAIONIME HA 370pPOBbE UEJIOBEKA: OKpYXKalomias cpena,
npoduIaKkTUYecKas BaKIWHAIUS, CTPECChl, BPEIHBIC TMPUBBIYKH.  AJIKOTOIU3M U €ro
nociencteus. Hapkomanus u ee mociaecTBHsL.

Qu3suxa Ha cayxncoe 300p06bs uenogeKd. AHTPOIIOMETPHUS: U3MEPEHHE JUTUHBI U MacChl Tela,
CIMPOMETPUS W IKU3HEHHAs CEMKOCTh JIETKMX. TemIoBble H3MEpPEHHs M TEIUIOTEeparus.
N3mepeHne aprepuaJbHOrO JaBieHUsA. [ WMIIEpTOHUS M THUIIOTOHMS. YnbpTpasBykoBas
JMAarHOCTUKA M Tepanus. JiekTporepanus. JlazepHas Tepanus.  MarHUTHBIH pe30HAHC U
peHtreHoauarnoctuka. diarooporpadus. Tomorpadus

Coepemennvle MeOUyUHCKUE MEXHOI0ZUU

300posve yenogexa: cucmemusvii L00x00. Hopmanvnas gusuonozus yenosexa. Ocobennocmu
DYHKYUOHUPOBAHUSL ObIXAMENLHOU, KPOBEHOCHOU U OPYeUX CUCTEM OP2AHU3MA.
Dusuonocuueckue NOKA3aMenu OPeanu3Ma Yeio8eKka u ux HopmaivbHoe sHavyeHue. Meouyunckue
MexXHOI02UU OUACHOCMUKY 3a001e8aHull. Bozmodcnocmu u nepcnekmugbl Memooos
npoguIaKmuKy, mepanuu U 60CCMAaHos1enus opeanusma. I1o0xoovl Kk noswviuenuo
aghghexmuenocmu cucmemvl 30paBOOXPAHEHUSL.

Hngpexkyuonnovie 3aboneeanusn u ux npoguiaxmuxa

Hnghexyuonnsvie 3abonesanus u ux 6o30youmenu. Cnocodowl nepedaiu UH@HeKyuoHHvix
3ab01e6aHull U COYUATbHBIE PaKMopbl, CNOCOOCmMBYIouUe UX pacnpocmpanenuio. MmMmyHHas
cucmema u npunyunst ee pabomul. OcobeHHoCmu YHKYUOHUPOBAHUSL UMMYHUMEMA ) PA3HBIX
epynn nacenenus. Cnocobvl npogunakmuxu uHpekyuonHvix 3aboneeanuil. Baxyunayus.
Hanpasenennocmo meouyunckux npenapamos 0is 60pbobl ¢ UHGEKYUOHHBIMU 3A00NeBAHUAMU.
IIpobnema paszsumus ycmouiuusocmu 6036youmereii 3a601eeanuti. Mexxcoynapoouvle
npozpammul no 60pvbe ¢ UHDEeKYUOHHBIMU 3a00NEBAHUAMU.

Hayka o npagunvshom numanuu

Memabonusm, kak obmeH seujecmeom u dHepaueti Ha yposHe opeanuzma. [Ipunyunsi
@yHKYuOHUPOBAHUA NULesapumenbHol cucmemsl. Kauecmeo npooykmoe numarnus ¢ mouku
3peHUs IHEPLeMUUEeCKOU YEeHHOCMU U COOEPIHCANUSL NOLE3HbIX U 86PEOHbIX 6eujecme 3Hadenue
cOanancupoB8aHHo20 NUMaHUs 0Jisk NOOOepHCanus 300poswvsi. Iluwyesvie 006asKU: Nole3HbIE

ceolicmea u nobounvie 3(1)¢€KWLbI UX UCnoJjib306AHUA. ﬂuembl u ocobenHocmu ux NPUMEHEHRUA.

Hemoncmpayuu. Tabmuupl, BuaeopparMeHTsl U crnaiiapl mo teme: Ckener yenoBeka. Myspk
«Topc uenoeka». Mogenp monekynsl JJHK. Monenu rnasa, yxa, Mo4ku, HEpBHOH CHUCTEMBI
yennoBeka, Koxh.  Ckener denoseka. M3mepenue Iynbca, IaBICHMS, OCTPOTHI 3PEHHSA,

TEeMIepaTyphl Tena.



Konnexkuun: BUTAaMUHHBIX IpPENapaToB, MEAULIHUHCKUX TOPMOHAJIBHBIX IpENnaparos,
JICKapPCTBEHHBIX (DOPM Pa3IMYHOTO arperaTHOrO COCTOSHUS, JICKAPCTBEHHBIX (JOPM Pa3IUIHOTO
CIeKTpa JaeucTBusi. buyperoBas M KCAHTOIPOTEHMHOBAs pEaKUMH ISl Ipernapara HHCYJIUHA.
[TopTpeThl BBIIAIONIMXCS YUSHBIX, BHECUINX 3HAUYUTENbHBIN KiIaa B papMakonoruio. Pocromerp,
MEAMIIMHCKUE BEChl, CIIUPOMETP, PTYTHBIH U OJEKTPOHHBIM TEPMOMETPBl, TOHOMETPHI
pa3IMYHBIX BUJIOB, JJa3epHas yKazka

Jlabopamophvie onvimul.

1. M3ydyeHrne MHCTPYKIUHU MO MPUMEHEHHUIO alTeYHBIX MpenapaToB BUTaMUHOB. OmpezneneHue
pH pactBopa Butamuna C. 2. Onpenenenue pH cpenbl pactBopa actiupruHa

Ipakxmuueckas paboma Ne 5. Hccrnedosanue nponopyuoHaibHOCmu cO6CmMeeHH020 payuona
NUMAHUSA, NPOBEPKA COOMBEMCMEUS MACCHL Meld 803PACMHOLU HOpMe.

Ipaxmuueckas paboma Ne 6. Humepnpemayus pe3yismamos o6we20 anaiusza Kpogu u MOUu.
Ipaxmuuyeckas paboma Ne 7. OuieHKa UHIUBUIYaTIbHOTO YPOBHS 37J0POBbSI.

Ipaxmuueckasn paboma Ne 8. OnieHKa OMOJIOTHYECKOTO BO3pacTa

Tema 5. CoBpeMeHHOe eCTeCTBO3HAHUE HA CJIy:K0e yesoBeKka (22 4)

Dnemenmapuvt nu Inemenmapuvie uwacmuyvt?  IlonsTue o (u3MKe BBICOKUX 3HEPrHi.
JInHEeNHBIN yCKOPUTENb 3JIEMEHTAPHBIX YaCTHULL, aIPOHHBIN KOJITARIED.

JleneHue aTOMHOrO siipa: NPOTOHBI, HEUTPOHBI. DyHIaMEHTAJIbHbIE YACTULBI: JIEITOHBI U
KkBapku. PoTOHBI. bO30HBI. AHTUYACTHLIBI.

Bonvwoi aopounsui konnaiidep. MOHTaX U yCTaHOBKA OOJIBIIOTO aJpOHHOIO KoOJUTaljepa.
ITpunuun neictua  koswtainaepa. I[Ipoucxoxnenue maccel. bo3on Xwurrca. IIpoucxoxaenue
Bcenennoii. AnTUMUp.

Dnepzemuka u Inepzocoepescenue IIpobnemoi
9HepeoobecneveHus: HaYUOHAbHbIe, Pe2UOHAIbHbLE, JIOKATbHbIE. 3aKOHbL COXPAHEHUS MACCHl U
snepauu. IIpakmuueckoe npumenenue 3aKko0Ho6 coxpanenus. Buovl snepeuu. Cesazb maccol u
oHepauu. Inekmposnepeus u cnocobwvl ee noryyenus 1lonydeHue 3MeKTpUIECKOro Toka ¢
IIOMOMIBIO AJIeKTporeHeparopa. HerpaauunonHnas suepretuka. Ieniosvie u
euopoanekmpocmanyuy. OCHOBHBIE IOHATHUS ATOMHOM SHEPreTUKU. PaaroakTUBHOCTD.
SnepHbie peakuu. AToMHas cTaHUUs U IpuHUUN ee paboThl. ADC Ha OBICTPHIX HEUTPOHAX.
Pannonsoronusie TepmosnexTpuueckue reuepatopsl (PUTEI'n), npuHIun ux 1edcTBus.
ObnacTu npUMEHEeHUs: aTOMHOM SHEPTeTUKH. H0epHas snepeemura u nepcneKmusbl ee

UCNONb308aHUS. DHepeonompedieHue u dHep2oIhexmusHocmu.

Ilpooosonvcmeennan npoonema u nymu ee peuwtenusn. I'eorpadus roiona U €ro MPUIHUHEL

OcHoBHBIE HamnpasiieHUs B perieHnH [IpogoBOIBCTBEHHO TPOOIEMBI:



- HCIOJB30BAaHME XHMHYECKUX BEMIECTB (yIOOpEHHs, PEryisITOpbl pocTpa, (HEPOMOHHI,
MIECTHIIH]IBI, PETICIUICHTHI);

- CO3/1aHUe HCKYCCTBEHHBIX MIPOJYKTOB TUTAHMS, - METOIbI CO3IaHUS
BBICOKOITPOU3BOIUTENILHBIX COPTOB PACTECHHM U MOPOJI ’KUBOTHBIX.

OcHnoebl Ouomexnonocuu [TousiTue
OMOTEXHOJIOTHH, KaK MPOU3BOJIUTEIIHHON CHIIBI OOIIECTBA, HCIIONB3YIOIICH KUBBIC OPTraHU3MBI
1 OMOJIOTMYECKHUE TIPOIIECCHI B MPOU3BOACTBE. TpH dTama CTaHOBJICHUS U Pa3BUTHS
OMTEXHOJIOTUU: pPaHHsA, HOBasl U HOBeHIasA. Tpaduyuonnas OuomexHoi02us: nPoU3800CHE0
NPOOYKmMO8 humawus, nepepaboma omxo0os. Monexynapnas ouomexuonozus. Cmpykmypa u
@yuxyus nyknreunogolx kuciom. Cunmes oenka. Knemounas unowcenepus. I'ennas mepanusi.
Ipumenenue buomexnono2uu 6 30pasooOXpaHeHul, celbCKOM X03AUCmEe U OXpaHe OKpYicaroujeti
cpedwbl. 'ennas nnxeHepus. ' eHHOMOIU(PUIIMPOBAHHBIE OPTaHU3Mbl U TPACHCTEHHBIE

MMPOAYKTHI. Kierounas HHXXCHCPHA. KJ'IOHI/IpOBaHI/Ie.

OMOpHOHaIbHbBIE M CTBOJIOBBIE KJIETKU. buosornueckas MHXEHEpHsl, KaK METOJ UCIIOJIb30BaHMS
MHUKpPOOPTraHU3MOB B KayecTBE OMOPEAKTOPOB JJIs IOJYYEHUS MPOMBIIUIEHHON NPOAYKIHH.
OCHOBHBIC HAIIPaBIICHHs UCIIOIB30BaHUS (DEPMEHTATHBHBIX MpoueccoB. MMMOOMIM30BaHHBIC
bepMmenTbl. Mupogoti pviHok 6uomexuonozuti. Ilepcnekmugvl pasgumus poccutickozo ceemenma.

Hanomexnonozuu u ux npunaoosicenue

Hanouacmuybsi 6 cusoii u Hexcugou npupooe. pamepuvl, Munvl CMpyKmypbl, QYHKYUOHATbHASL
3Hauumocms.  Ocobennocmu — Quauyeckux U XUMUYECKUX  CBOUCME  HAHOYACMUY.
Camoopeanuzayus. MemooOwr nonyuenus nanouacmuy. MemooOvl uzyuenus HAHOMamMepuanos.
Koncmpyuposanue nanomamepuanos. Hoevlie mexwonozuu, cmposwuecs Ha UCNOIb306AHUU
Hawowacmuy u mamepuanos, noayyaemvlx u3 Hux. lIoHATHE O HAaHOTEXHOJIOTHH, Kak
YIPaBIEMOM CHHTE3€ MOJIEKYJISIPHBIX CTPYKTYp. /[[Ba moaxona B HAHOTEXHOJOTHH: «CBEPXY
BHU3» U «CHU3Y BBepx». MonekynspHbli cHHTe3 U camocOopka. HaHockonmmueckoe
BbIpAlllUBaHUE KPUCTAIUIOB U  TOJMMEpPU3ULUA. YTiepoaHble HaHOTpyOku. CuHepreTuka.
Bruanue nanomexnono2uil Ha pazeumue mexHuky. IKo1I02u1ecKuti acnekm HaHOmMexHOoN02Ul.
Qu3uka u oOvim. HarpeBarenbHble U OCBETUTENbHBIE NpUOOPHL. Pa3HOBUAHOCTH Jamm:
HaKaJMBaHUS, raJlOreHHbIE, TIOMUHECIEHTHBIE, CBETOANOIHBIE.

MuxkpososHoBast neus (CBY-neub) u npuHLHUI €€ paboThI.

Kungkokpuctasmueckue 53KpaHbl U AUCIUIEM, HUX YCTPOMCTBO. OJEKTPOHHBIA TEPMOMETP.
Jomamnue poGoTel. Panuonepenatuuku u paguonpueMHUKH. [IpuHIMNMamIbHOE yCTPOHCTBO

TCJIICBHU30pPa U TCICBUACHUA. CHYTHI/IKOBaH n COoTOBAas CBA3b.



Xumusa u 6vtm. Morouue u uynctsamue cpeacTsa. [loBepxHOCTHO - akTuBHBIE BenecTBa ([TAB).
OtOenuBarenu: XWMHUYECKHE M oONTHYecKue. WHCeKTHMHMIBI - cpeiactBa aiusi OOpeOBI ¢
HAaCEKOMBIMH. XHUMHYECKHE CpEACTBa THUTMEHBl W KOCMETHKH. IlumieBble m00aBKH, HX
MapKUPOBKA.

Cunepzemuka.

[TonsaTHe O CHUHEpPreTMKE M CaMOOPTaHW3alMM OTKPBITBIX cUcTeM. OOmue NPUHIUIIBI
curepretuku. Touka Oudypkanuu U aTTpakT. Ponb cuHEpreTHkH Uis U3y4eHUs MPUPOAHBIX U
COLMANBHBIX  sBJICHUN. CTpyKTypUpPOBaHHE MATEPUAIBHOIO MHpa M €r0  H3y4YCHHE
CHeLMalIbHBIMU Pa3/ielaMu (PU3UKH.

@opMbl JBUKEHUSI MATEPUH.

Ecmecmeo3nanue u uckyccmeo. 30710TO€ CEUEHUE U €0 HCIOJIB30BAHUE B IPOU3BENCHUAX
apXUTEKTYpHIl, )KUBOIUCH, CKyIbNTYphl. IlocnenoBarensHocts PuOOHAYYH, €€ IPUMEHEHHUE B
UCKyCCTBE. PacnpocTpaHEHHOCTb IIpaBMia 30J0TOTO CEYEHHS M IOCIEA0BaTEIbHOCTH
@®uboHayun B KHUBOH MPHPOJIE. buoHrKa u apxXuTeKTypa. B3anMmonpoHuKHOBEHHE
€CTECTBO3HAHUSI U UCKYCCTBA.

Jlemoncmpayuu.

Ta6muipl, BugeodparMeHTsl U oTorpaduu 1Mo Teme.

[Moptpersr: k. UYensuka, I1. Xurrca, JI.M. Jlenepmana, M. Dapaneii, A.A.bekkepens, M.
Cxnanosckas-Kropu, JI. Meiituaep, O. I'ann

Jlabopamopnuie onvimul. 1. I3MepeHne napaMeTpoB KUCTH PyKH

Ilpakmuueckasa paboma Ne 9. I3yuenue sBIeHUS 3JIEKTPOMarHUTHON MHIYKIIHU.

Ipakmuueckas paboma Ne 1(. VI3ydeHue 30JI0TOTO CEUSHUS HA PA3JIMYHBIX 0OHEKTaX.

Tema 6. Bkiax coppeMeHHbIX yueHbIX B (popmupoBanue EHKM (4 yaca)

N3yuenne Owuorpaduu COBpEMEHHBIX POCCHUCKUX YyueHbIX. OIlleHKa BKJIaJa COBPEMEHHBIX

poccuiickux y4eHsix B (popmupoBanue EHKM. Tlocneqnue oTKpbITHS B 00J1aCTH €CTECTBEHHBIX

HayK.



3.Y4eOHO-TeMaTHUeCKHi IJIaH Kypca EcrecTBo3HaHme

Neni/n HasBanue Tembl, pa3jaena Koua-Bo
4acoB
10 xknacc

1. | Beenenue 3
2. EcrecTBO3HaHME ¥ METO/IbI MO3HAHUS MUPA 17
3. | Meramup. OcBoeHHe KOCMOCa U €ro poJib B )KU3HU YEJIOBEUECTBA 12
4, O6on0uku 3emiu: urocdepa, ruapocdepa, atmochepa 13
5. Maxkpomup. Hayka 00 okpyxaromieii cpene. buocdepa 21
6. Abuotnyeckue GakTophl U MPHUCIOCOOJICHHOCTh K HHUM JKHUBBIX 26

OpPTraHU3MOB
7. [IpoctpancTBO U Bpems 4
8. 5

[TonroToBka u 3amuTa HCCIIEOBATEIBCKUX MPOCKTOB

Uroro: 102

11 knacc
1. IToBTOpenue kypca 10-ro kiacca 7
2. | Muxpomup. Atoma. Benjecta 34
3. | Xummnueckue peakuuu 13
4, 310pOBBE 22
5. CoBpeMeHHOE eCTECTBO3HAHHE Ha CITYyK0e YeIoBeKa 22
6. Bkiag coBpeMeHHbIX yueHbIX B opmupoBanne EHKM 4
7.
102

Hroro:




